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“ 
meget %N accordance with the above advertisement, inviting proposals for supplies, 
and subject to all the conditions thereof, the undersigned propose to furnish and 
deliver the articles below specified, Fe. O- Be, 
factory, at the prices set opposite eacn article, and witnin the time specifiec. 
Price for each item must be specified as well as total amount of bid. 
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5 ¢ « Aeroplanes, complete, capable of carrying 300 lbs.: 

t of mail a distance of not less than 200 miles, none ;: 
stop, at a maximum speed full load of 100 niles, 
45 Jaap climbing speed 
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OVERNMENTAL recogni- 
tion of the pre-eminent per- 
formance of the Hispano-Suiza 
Engine is again expressed in the 
United States Post Office re- 
quirements for high duty aero- 
plane mail service. 






HISPANO - SUIZA Gircret® @orporalion 


ENGINE 
New Brunswick, New Jersey 


or _ 
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Tue dominant position of 
Hall-Scott Airplane Engines 
from the 40 h.p. four-cylin- 
der motor in 1912, to the 
300 h.p. twelve-cylinder 
type A-8 Engine in 1917, is 
conclusive proof that Hall- 
Scott engineers have been 
correct in their judgement 
of practical development. 

All energies of this Company 

are now centered upon the 


production of engines on U.S, 
Government order only. 


HALL- SCOTT 
MOTOR CAR CO. 


Crocker Building, San Francisco, California 
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CONTRACTORS TO 


The United States Army and Navy 
The British Admiralty 


2 
THE BURGESS COMPANY 


MARBLEHEAD, MASS. 






Sole Licensees for the United States for the Dunne Patents 
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Where Certainty is Priceless 


Not only the aviator’s life but often 
the lives of hundreds, or perhaps thous- 
ands, depend on the ability of a single 
airplane engine to keep the propeller 
whirling—to maintain a smooth, even 
power supply. 


And since an engine can’t be more 
reliable than its pistons, it is of prime 
importance that the pistons measure 
up to the exacting requirements of 
their job. 


In no other service are pistons sub- 
ject to such strain. Nowhere else are 
the demands of top speed at full load 
so severe as they are here. Nowhere 
else does the failure of a piston to 
stand the strain inflict such a heavy 
penalty. 


But such severe requirements only 
serve the better to demonstrate Ly nite 


AVIATION 


quality. Every day Lynite Pistons 
are standing up under them, driving 
the propellers of such airplanes as 
Curtiss, Hall-Scott and others, helping 
to give to them this priceless quality 
of power certainty. 


By these makers they have been 
chosen on account of their lightness, 
their high heat-conductivity and their 
ability to increase the safety and ef- 
ficiency of the engine. 


For further information, address 
Dept. 142, Cleveland, Ohio. 


LYNUX is the trade name for a 
group of brass and bronze ailoys 
suitable for bushings, bearings and 
other large and small parts. In fact 
there is a LYNUX Bearing Alloy for 
every service. 


THE ALUMINUM CASTINGS COMPANY 
LYNITE and LYNUX Castings 
Cleveland Detroit Buffalo Manitowoc, Wis. Fairfield, Conn. 
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ANUFACTURED from 

the highest grade Ameri- 

can made Chrome alloy 
steel, with the utmost accuracy 
by skilled mechanics on highly 
developed machinery, and under 
a rigidly thorough system of in- 
spection—Fafnir Ball Bearings 
possess those qualities which 
make for the maximum refine- 
ment of operation. 


THE FAFNIR BEARING COMPANY 


Conrad Patent Licensee 


Main Office and Faciory: New Britain, Conn. 


Detroit Office: 752 David Whitney Bldg. 
Chicago Office: 1919 So. Michigan Ave. 
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Aeroplane fawunneyeave)e)i(c AY EVaterem wyereateves 


|S POM alalncm o)nelell (GahVcl ley] blame) mance Blulovaslnare 

Organization is concentrated on work for the 
United States Government. We will again be at 
your service After the War is Won. 


DUESENBERG MOTORS CORPORATION, 120 BROADWAY, NEW YORK CITY 


Contractors to the United States Government 
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E manufacture the following parts for 
airplanes: 





All standard types of ‘Turnbuckles 
Tie Rods and Clevises 
Thimbles Bolts 

And Clevis Pins 








The Dayton Metal Products Company 


DAYTON, OHIO, U.S. A. 
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in War as in Peace 





The leading Aeroplane builders 
of America use Fedders Radiators 
as standard factory equipment, 
just as— 


A great majority of the leading 
American passenger cars and mo- 
tor trucks are regularly equipped 
with Fedders Radiators year after 
year. 


Let Fedders help solve your problems 
with this new Radiator—designed ex- 
pressly for Aeroplane service. 


FEDDERS MFG. CO., INC., 
Buffalo, New York 


RADIATORS 
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NEW | 
ENDURANCE RECORD 


GHANIAN Th WH NLVRA AL 


Established by 


Union Airplane Motor 
at U. S. Aeronautical 


Testing Laboratory, 
Navy Yard, Washing- 
ton, D.C. 


Best previous record ex- 
ceeded by fifty per cent. 


mc 


UNION GAS ENGINE COMPANY 


ESTABLISHED 1885 


OAKLAND - - - CALIFORNIA 
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RADIATORS 


Livingston 
Aeronautical 
Radiators 


We manufacture radiators for 
all types of aeroplanes 


Our engineering department 
is at your service 


LIVINGSTON RADIATOR & 
MFG, CO. 


ESTABLISHED 1903 


75th Street and Amsterdam Ave. 
New York City 
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UEEN INS. CO. 


OF AMERICA, 84 William Street, New York City 


Established 1891 





Fire, Automobile, Sprinkler Leakage, 
Windstorm, Explosion, Use and Occupancy 


INSURANCE ON 


AIRPLANES « 
SEAPLANES 


’ \HIS is a floating policy, covering the plane while in flight, or upon 
the earth, or in any building, or in or upon any inland body of 
water, or in or over the coastal waters in the United States, exclud- 

ing Alaska, Porto Rico and Hawaiian Islands, against the risk of fire; also 

covering the plane while being shipped in any conveyance by land or 
water, within the limits of the policy, against the burning, sinking, derail- 
ment or collision of the conveyance. 








edhe aan pack eee ese Oe $12,149,847.97 
ee 6,973,698.40 
EE tht eek ewe ee kee s 4,176,149.57 
PT sinpetpaesocdine es 2,000,000.00 
IO, fc nwin sb ecb enews 6,176,149.57 


New York Department - - 84 William Street, New York Marine Department - - - 84 William Street, New York | 
Western Department, Chicago, Illinois 


Southern Department, Atlanta, Georgia Pacific Coast Department, San Francisco 
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The name itself assures dependability. No matter 
whether you are soaring thousands of feet above the 
earth—or behind the throttle of a powerful motor truck 
—you have the feeling of confidence. 

SKF Ball Bearings perform their duty—well—unfail- 
ing. Not only because they are made from the best 
steel and accurately manufactured, but also because they 
are correctly designed. Two rows of balls which give 
greater carrying capacity—and automatic alignment with- 
in the bearing itself—assure dependable operation under 
almost any condition. It is because SKF is the hallmark 
of quality that bearings so marked are used on the lead- 
ing airplanes and automobiles regardless of their initial 
cost. 


356 F" BALL BEARING CO. 


HARTFORD, CONN. 
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New York Office 











Airplane Propeller Specialists 


ee eee 


Propellers for airplanes, 
hydroairplanes, dirigibles, 
etc., designed and built to 
the individual requirements 
Oi your power plant and 


i 


type of machine. 
Inquiries solicited. 


A high percentage of the 
latest and most successful 
war machines om the various 


fronts are equipped with 
LANG PROPELLERS. 





Lang Propeller Company of America, Inc. 
sc Room 419, 30 East 42d Street 
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ROGERS 
ACCURACY 


HAS BEEN 
THE FOUNDATION 
oo 
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ROGERS’ 
SUCCESS 





Manufacturers of 























RIBS, BEAMS, STRUTS, 
COMPLETE WING and 
TAIL ASSEMBLY, 
PONTOONS, 

STICK CONTROLS, 
LANDING GEARS, 
SCREW MACHINE PARTS, 
NUTS, BOLTS, CLEVIS 
PINS and TURNBUCKLES. 
ROGERS 
CONSTRUCTION 
COMPANY 


Aircraft Parts 


THE JOHN M. 
ROGERS WORKS 
Measuring Appliances 
GLOUCESTER CITY 
NEW JERSEY 
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/ AVIATOR GOGGLES 












Catalog of full line 
pieces of Resistal 


Rs 4 ¥ y 
Illustrating | eepskin mask. 
Send for and free test 
: STRAUSS & BUEGELEISEN 
: Manufacturers of Resistal Goggles and Lenses 


438 Broadway Mow Yash 
MUM tine 
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The J. G White 


Engineering Corporation 

















Designers j/ Engineers 





Contractors 


Perform all designing, engineering and 
construction work in connection with aero- 
plane factories; aviation fields; also other 
industrial properties and public utilities. 


Engineering investigations and_ reports 
made with recommendations covering 
every detail of design and construction. 


Purchase for clients apparatus, materials 
and supplies of every description, and 
make necessary inspections and arrange- 
ments for prompt shipment. 








43 Exchange Place - New York 


LONDON CHICAGO 
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C. POLE WEDMORE 
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New York City 


The pioneer aluminum alloy piston manufacturer 
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CRANKSHAFT 
QUALITY 


Stands out as the one 
requirement today of 


the builder of 


AIRCRAFT and 
HIGH DUTY 
ENGINES 


Experience only can 
produce a product to 
equal these demands. 


Wyman-Gordon 
Company for many 
years, in their Re- 
search, as well as 
their Manufacturing 
Departments, have 
been developing 
along the lines that 
make them today 
able, without experi- 
ment, to supply 
crankshafts of 


UNQUESTIONED 
RELIABILITY 


Every stage in the 
production of a Wy- 
man-Gordon crank- 
shaft is subjected to 
rigid inspection and 
tests guaranteeing a 
high metallurgical 
quality. 


Careful attention to 
all orders: deliveries 
without delay 


WYMAN-GORDON COMPANY 


WORCESTER, MASS. 
















re NORM A 53 
BALL BEARINGS 


(Patented) 


The “‘nerve centers” of the airplane— 
so may be defined the ignition and 
lighting apparatus. Weakness, in- 
adequacy, at these centers reacts 
throughout the machine. Failure at 
these points means a failure of all the 
nerve-controlled functions of the plane. 
Can a machine, or man, show “‘stam- 
ina,’ with an inherent weakness at the 
nerve centers? 


“NORMA” Ball Bearings, by their 

superlative speed qualities 
and _ proved serviceability, 
contribute mightily to the 
rugged strength and service 
capacity of those high-grade 
magnetos and lighting gen- 
erators which are the ‘‘nerve 
centers”’ of all airplanes, cars 
and trucks of proved depend- 
ability. 


Be SURE—See that your Electrical 
Accessories are “NORMA” Equipped 


THE NORMA COMPANY OF AMERICA 


i799 BROADWAY NEW YORK 


Ball, Roller, Thrust and Combination Bearings. 
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Corrects for Drift 
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For All Types of 


Necessary Airplanes 
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THE SPERRY GYROSCOPE COMPANY Paris - . 126 Rue de Provence 
Manhattan Bridge Plaza, Brooklyn, N. Y. London - - 15 Victoria St., S. W. 


























i 











88 AVIATION 





Now I lay medown to sleep 

| I pray the Lord my soul to keep. 

| God bless my brother gone to war 
Across the seas, in France, so far. 

Be Oh, may his fight for Liberty, 

| Save millions more than little me 
From cruel fates or ruthless blast,— 


| | And bring him safely home at last. 


| 
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Approximating the Static Thrust and Brake Horse Power of Air Propellers 
By W. Bernard Murphy, M.Ae.S. 


In the July 15, 1917, issue of AviATION AND AERONAUTICAL quantities it is possible to determine quite accurately both 
ENGINEERING there appeared an article by F. W. Caldwell the static thrust and the horsepower absorbed. I reproduce 























entitled “ Method of Approximating Static Thrust of Pro- the curves herewith so as to show how they may be applied 
pellers,” which I desire to make the subject of the present to conerete cases. It is assumed that the brake horsepower 
article. and the maximum revolutions per minute obtained in the air 
Mr. Caldwell’s data — are known. Also, that 
are somewhat meagre Valve of (2 the diameter, maximum 
and may lead to results 009 009 008 00 202 (5k ah blade-width and the 
20 per cent from the = | piteh 
actual figures, since he / ‘o value ot the > 
“meres the variable ele- diameter 
ignores the varia le ele /V 
ment of blade widths, a / ih 120 of the airscrew have 
amost important factor. 7 been chosen. As the 
Therefore a more suit- } y, wd revolutions on the 
able method is obvious- 28 7 7 ground are always less 
ly desirable. , than those obtained in 
‘In this connection I 26 4 YA Ly”? the air by about 12 per 
: : | 2eCC 7 
wish to eall attention to | hi //) cent, the necessary de- 
4 A duction must be made 
y 9% to obtain accurate re- 


the Laws of Airscrews 24- : "4 
discovered by W. R. y) WA 
Turnbull, A.F.A.E.S. 22 sults. 


i Vs 
From these laws the //; iF Bx To take an actual 
static thrust and the 20 V7 ZL example, let us assume 
brake horse power (on / I) Y, / 
the ground) of any 18 . UY 7 Pe 
A 
’ 








¥% that the engine to be 
TK used gives 100 b.hp. 









































L y, 

9 
propeller can easily be | 4 / V \ / at a" r.p.m. in the - 
determined within 5 per aa ae air. A maximum ve- 
ent of the pa ae 46 | ore /, Va id locity of 100 m.p.h. is 
values. These laws were Bes | | Y WA to be attained and the 
frst published in the * Y / 7 W4 5k diameter of the air- 
AERONAUTICAL JOURNAL oe Teen | = / | /, //) ; aa Pa screw to be 9 ft. With 
of October, 1910, and = | Vy V/V YA the use of the curves, 
were confirmed later by ye | Wy //) Py a Figs. 1 and 2, and the 
Riabouchinsky, Eiffel 0 Ty Y Y, Y vg 7 re above mentioned for- 
and others. They must | YY) Vj LL 1) ; mulae, the static thrust, 


not be confused with ol = 7 Y, VE cA aad tatina te 
Sal , Fundamental 06 Lil; Vp | | width are first deter- 
i.” Aerodynam Ze | mined in the following 
1s” also discovered by L4 sata 
























































Turmbull and published 04 IE : 
in the same journal in — Maximum revolutions 
January, 1912. O02 . i meee pees less 12 per cent = 1100 
Briefly stated. Turn rnp.m. on ground. 
bull’s laws of airscrews @:. 000,000 00g From b.hp. curves sup- 
are represented by the O W 4 a3 G4 OF 06 a7 ag AF sO TI 2g plied by the engine 
two formulae : - : : : - a makers the brake horse- 
T = UR’ Dp Fic. 1. Curves ror Two-Buape, Fuat-Face Sector Screws (TurRNBULL). power delivered at 1100 
and B.up. = Q X RK D r.p.m. is obtained, we 
P = QR’ p’ will assume it to be 93 
*in which 7 statie thrust in lbs. b.hp. Substituting for the formula: 
P b.hp. (Absorbed by propeller revolving P= QX1100°X 9 
— no oe motion. ) wocbtein, 93 = @ X 110° X 9° 
1) i megoroye poser = from which Q = 0.000,000,000,001,184. 
p pitch of the serew in feet. We must now determine the ratio of p/D from the air speed 
The coefficients U and Q are variable, depending on the units of the machine assumed in this case to be V = 100 m.p.h. 
‘mployed and the relation of the pitch (p) to the diameter We ean obtain this from the formula for pitch, 
(D). ssV 
By using Turnbull’s curves and substituting for the known p=— 
Shades ; R 


’ These laws ¢¢: se rj : , its i » reigl re te 
se laws can be used with any units of time, weight, power, etc., = rae 
hot hecessarily the English Units. or in the ease assumed 


S89 











88 « 100 ) 7.05 

—— = 7.05 ft.° .-. —+=— —— = 0.783 
1250 dD Q 

We now have the ratio p/D and a value for Q and if we 
enter the curves Fig. 1 we find the maximum width (W. Max.) 


p= 


Valve of VU" 
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CuRVES FoR Two-BLADE AND Four-BLApDE, FuAt-F AcE 
Sector Screws (TURNBULL) 

T=UR*D. T =StTaTIC THRUST IN LBS. R 

PER MINUTE. D DIAMETER IN FEET 


Fig. 2. 


REVOLUTIONS 


of a sector-screw to be 8.1 per cent of the diameter, or 8.1 per 
cent of 9 ft. = .728 ft. = 8.75 in. 

Having now determined our W. Max. for the conditions 
assumed we can now turn to the curves on Fig. 2 and with this 


Max.' W 





Sector ArIrRScREW (ABOVE) AND MODERN oR STAND 
Max. W MAXIMUM 
R = Rapivus 


Fia. 3. 
ARD AIRSCREW (BELOW). 
BLADE WIDTH. 


value and the value of p/D already found, find the correspond 
ing value of U to be 0.000,000,059,5. 

We may now by direct substitution in Formula 1, obtain the 
static thrust as follows: 


* This is the effective pitch and for a strict consideration of the 
case the pitch due to the angle of attack must be added, but this is not 
necessary for approximate results. 
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I’ in lbs. Vz xP 

.000,000,059,5 x 1100° x 9° 

472 lbs 
This gives a close approximation for two-bladed airscrews 
sector shape having a flat face, but if it is desired to obtain 
a similar result for the more modern shaped screws, say, hay- 
ing a curved leading edge and a straight trailing edge, with 
the maximum blade width at about 2% radius of the serew it 
is necessary to introduce some modifications as found by Turn- 
bull from large sized screws of this type. 

For approximate results all that is necessary is to multiply 
the value of the maximum width (sector screw values) by 
1.135. In Fig. 3 is shown the difference between sector screws 
and standard serews. It will be noticed that the maximum 
width of the former is at the blade tips while of the latter is 
at =5 of the radius 

Insufficient attention has been paid to the fact that where a 
large horsepower has to be absorb.! by an airserew of re- 
stricted diameter the sector serew is the more useful. But 
where the diameter is not restricted the standard screw is 
more efficient owing to the diminution of the blade-tip losses. 

I have to thank Mr. Turnbull, the discoverer of these laws, 
for his kind permission to republish them. Unfortunately 
many of the more modern designers having at hand the latest 
aerotoil data and the results of numerous actual experiments, 
evolve their propellers by empirical formulae which in some 
eases show little knowledge of the actual aerodynamics con- 
cerned. It is to be regretted that the originator of these and 
the other laws mentioned does not republish his old works 
with the addition of his more modern data in a suitable volume, 
which would be of immense value to the many aeronautie engi- 
neers at present trying to obtain knowledge. 


ol 


. 
Book Review 
D’Orcy’s ArrsHIP Manuat. By Ladislas d’Orey, M.S.A.E. 

The Century Co. ($4. 240 pp., over 150 ill.) 

The airship—or dirigible balloon—may truly be ealled the 
least understood and most misjudged type of aireraft in ex- 
istence today. Its very name conjures up visions of Zeppelins 
brought down in flames, of huge, unwieldy and expensive 
which become the easy prey of the elements, if 
the swift airplane. ‘This impression is further en- 
haneed by the fact that this country has yet to produce a. 
airship comparable to the large and powerful eraft developed 
by France, Italy, and Germany, for American specimens of 
the airship have almost exclusively consisted of small, virtually 
inmanageable exhibition machines of the most primitive de- 
sign. 

It follows that, for want of reliable information and 
practical demonstration the American publie sees only the 
egative side of the problem; the positive side, that is, the 
actual achievements of the modern airship, is as a rule entirely 
lost sight of. 

D’Orey’s Airship Manual, a profusely illustrated volume 
if handy size, furnishes probably a larger and more varied 
amount of information on this subject than has hitherto been 
available to the English speaking public. It is not, strictly 
speaking, a text book on airship construction and operation; 
the rather sketchy and, often, almost epigrammatical style in 
which the mechanics of the airship are treated would fail to 
satisfy this purpose, if such was the author’s intention. But 
there is hardly a feature in modern airship practice that is not 
touched upon sufficiently to give the reader, and particularly 
the one unfamiliar with this subject, a clear and comprehensive 
iew of the present status of the problem. A separate chapter 
s devoted to a comprehensive survey of the work of airships in 
the Great War. 

The statistical part of the book, which is by far the larger 
of the two, gives in a readable, tabulated form detailed data 
on every airship built up to the Great War and such as have 
since been released by the censor. In this connection the data 
and diagrams of the United States naval seout airships 
authorized in 1917 should prove of interest to Americal 
readers. 

The statistical part also includes a large amount of data 
on the military airship fleet, the Allied and German airship 
losses during the war, the German airship raids on England, 
the 150 or so airship sheds seattered about Europe, and the 
experimental passenger airship line which Germany organize 
in 1910 and maintained up to the outbreak of the war. 
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The Wind Channel: Its Design and Use* 
By J. R. Pannel, A.F.Ae.S. 


It has long been realized that experiments in the laboratory 
on small models afford in certain cases a means of obtaining, 
cheaply and rapidly, information on the behavior of the 
getual structure under the conditions in which it is to be used. 
This plan has been adopted in many branches of science, and 
jn none to a larger extent than in naval architecture and 
gronautics. The problems to be investigated are usually 
those connected with the motion of bodies through a fluid, but 
if we accept the principle of relative motion we have an 
alternative method open to us for our model experiments. We 
may, if we wish, reverse the conditions and set the fluid in 
motion, the model remaining stationary. Generally speaking, 
one plan has been adopted in naval architecture and the other 
in aeronautics. In the former case models are towed through 
water in a ship tank, while in the latter they are placed 
in a tube through which air is passed. One difficulty in the 
ease of the moving fluid is to estimate the velocity, and mainly 
for this reason, a certain amount of experimental work has 
been carried out in air by moving the body on a whirling arm. 
This plan was invaluable in providing a standard anemometer 
calibration, but this done, there is only an extremely small 
amount of work which cannot be carried out more satisfac- 
torily in the wind channel. The stationary model offers many 
advantages, particularly in connection with measurements of 
the forces acting upon it, and the writer is of the opinion 
that the method might be applied with advantage in experi- 
ments on ship models to a greater extent than has hitherto 
been the case. 

The application of model results to the actual structure is 
often a matter of considerable difficulty, but as the amount 
of information obtained in aeronautics increases it appears 
probable that the change of the coefficients in passing from 
model to full seale, which is small in the majority of eases, 
will soon be known with considerable accuracy. In these cir- 
cumstances the value of model experiments becomes very high, 
and it appears that the performance of an airplane can be 
predicted by this means with considerable accuracy. 

It must be clearly understood, however, that the value of 
model experiments is entirely dependent on their aceuracy. 
Changes in parts of an airplane may often cause appreciable 
differences in the performance, though the parts themselves 
may be so small as to be diffieult of reproduction at all on a 
1/12th seaie model. An instance of this may be cited. It 
has been stated that in a certain type of airplane the substitu- 
tion of streamline for circular wires caused an inerease of ten 
miles per hour in the speed, yet it is quite certain that only 
the highest experimental accuracy would enable the difference 
to be measured on a 1/12th seale model. 

Again, some experiments were carried on a 1/25th scale 
model of a large biplane in order to determine, among other 
things, the angle at which the tail plane of the machine should 
be set and the position of the rudder hinge, in order that 
the rudder should be just stable. The model experiments 
determined the required angle of the tail plane, and showed that 
the rudder would be neutral if the hinge were moved forward 
afew thousandths of an ineh. The determination of the latter 
quantity represented the extreme limit of accuracy, but it was 
found in the actual machine that the rudder was rendered 
stable by a forward movement of the hinge of an inch or so. 
Moreover, this machine was one of the earliest of its kind, and 
it was feared that an error in the setting of the tail plane 
(which was based on the results of the model experiment) 
might give rise to forees on the machine greater than those 
which could be exerted by the controls. The machine, however. 
carried out its trials without accident, and its prototype is to 
day one of the most successful British bombers. If it be 
coneeded that the model experiments prevented accidents to 
only one machine, the saving in mere money was sufficient to 
carry on the work of the entire aeronautical department of the 
National Physical Laboratory for many months. 

The present paper deals with some of the methods and 
apparatus which have been employed in earrying out experi- 
Ments in a wind channel. 


*Paper read before the Aeronautical Society of Great Britain. 
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Types of Wind Channels 

When the author was invited to prepare a paper on “ The 
Wind Channel” he was at once impressed by the fact that 
such a general title could only be justified if a description of 
all the channels in which satisfactory experiments had been 
carried out was included. An attempt has, therefore, been 
made to describe briefly the more important channels of the 
world, as far as they are known to the writer, the greatest 
attention being paid to those in which results of obvious value 
have been obtained. The author’s actual experience is, how- 
ever, limited to the channels at the National Physical Labora- 
tory, and the paper must be regarded as mainly a description 
of that type. It is difficult to avoid bias in favor of apparatus 
with which one is familiar, but the writer believes that this 
type of low resistance channel in which the air is drawn 
from a large reservoir, is unequaled for accuracy and rapidity 
of operation. This view was supported by Lieut. J. C. 
Hunsaker, of the United States Navy, who, after a tour 
of the principal aerodynamical laboratories of the world, 
recommended the erection at the Massachusetts Institute of 
Technology at Boston, U. S. A.+ of a four-foot channel which 
in all the essential details is an exact copy of those at the 
N. P. L. 

It may be remarked that considerable progress has been 
made since the apparatus and methods described in this paper 
were in use, but the exigencies of the present situation forbid 
the publication of any further details. 

It will be convenient to group the channels under the coun- 
tries to which they belong, and we may commence with the 
one which perhaps did more than any other in the early days 
of aviation towards the development of practical types of 
airships and airplanes. 

France 

A small wind channel was erected at the military establish- 
ment at Chalais-Meudon, which was in charge of Colonel 
Renard, as long ago as 1877, and constitutes the earliest chan- 
nel known to the writer. It was 13 ft, long and had a 
diameter of 24% ft. A considerable amount of work appears 
to have been carried out on models of airships, but the results 
were regarded as confidential and were not published. 

A very extensive laboratory was founded in 1911 by M. 
Deutsch de la Meurthe at St. Cyr. It includes laboratories, 
workshops, administration building, several. wind channels, 
and an open-air track upon which runs an electrically driven 
carriage. Experiments are made on this carriage with full- 
size airplane wings, and it is by this work that the St. Cyr 
Laboratory is most generally known. 

No details of the channels are available, but the form is 
understood to be cireular with the balance situated under- 
neath the channel. 

A very large amount of experimental work has been carried 
out in the laboratory of Eiffel, situated in the Champ de Mars, 
Paris. The laboratory was constructed about 1910, and con- 
tained a cireular channel nearly 5 ft. in diameter, in which 
experiments were made in continuation of those with falling 
plates on the Eiffel Tower. The characteristic feature of the 
channel is that the experiments are made in an hermetically 
sealed room, in which the pressure is equal to the static 
pressure in the channel. The air stream crosses this room with- 
out any solid boundary, and it is stated that larger models 
ean be used than is the ease if the stream is confined within 
rigid boundaries, no sensible eddies being set up. The length 
of the chamber is 12 ft., and a conical receiver projects slightly 
into it on the outlet side. 

A balance is provided for measurement of lift, drag, and 
moment, the observers sitting on a platform above the free 
stream. 

A 65 hp. motor was used, and a speed of 65 ft. per sec. 
attained. Several anemometers of the pressure head type 
were employed, and compared with the drop of pressure in 
the closed chamber. The velocity ealeulated from this pressure 
difference by the formula 

V* = 2gh 
was 11% per cent higher than that given by the Pitot tube. A 
+ Described in the Smithsonian Miscl. Co., Vol. 62. 
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new laboratory was opene! in 1912 at Auteuil. The channel 
is constructed on exactly the same principle as the earlier one, 
but the diameter has been increased to 64% ft. The air is led 
into the test chamber by a reducing cone whose diameter 
changes from 13 ft, to 6% ft. in a length of 11 ft. The 
stream leaves the test chamber by a bell-mouthed opening and 
passes to the “ discharger,” which is a cone increasing from 
a diameter of 61% ft. to 11 ft. (which is the diameter of the 
fan) in a length of 30 ft. This design is stated to be very 
efficient, as the air reaches the fan at a low velocity and at a 
pressure little above that of the hall into which it is delivered. 
A 50 hp. motor is provided, and a maximum speed of 100 ft. 
per second is attained. 

Experiments have been carried out in these channels cover- 
ing a very wide range of subjects, including the determina- 
tion of forces and moments on aerofoils, complete models, and 
bodies, pressure plotting experiments, and tests on series 
of airscrews. 

The convenience of an arrangement which enables the ob- 
servers to be placed in the sealed test chamber is no doubt 
great, but it is open to question whether the accuracy of 
results obtained in this free eurrent is so high as those ob- 
tained by the more generally aecepted methods. 

It has been shown that an error of 0.2 deg. in the assumed 
wind direction would cause an error of 6 per cent in the value 
of the drag of an airplane model. 


Italy 


The principal aerodynamic laboratory in Italy is that of the 
Brigata Specialisti. It is situated near Rome, and is under 
the charge of Major Croeco. The apparatus includes a wind 
channel in which very elaborate precautions were taken to 
secure uniformity of the {ow. The air was foreed by the fan 
into a closed chamber, where the velocity was reduced and the 
pulsations partly damped out. It then passed to another 
chamber larger than the first, from which it entered the experi- 
mental channel, which was 2.5 ft. sq. Several layers of gauze 
were introduced, and the flow was stated to be satisfactorily 
uniform to within a short distance of the wall. The model was 
supported on the balance just outside the end of this channel, 
so that at the section of the stream at which the experiments 
were made there was no solid boundary. 

Several balances were in use, that provided for the most 
accurate measurements being supported on the surface of a 
vessel of water. The principal part of the wind force was 
balanced by weights attached to a cord passing over a pulley. 
Records of the movement of the balance were obtained by 
means of additional apparatus, in which electric sparks were 
passed through specially prepared paper. 

In 1912 the laboratory was reorganized under the title Lo 
Stabilimento di Esperienze e Costruzioni Aeronautiche del 
Genio, and a new wind channel of an entirely different type 
was erected. This channel is 61% ft. sq. and 22 ft. long, the 
air current being produced by a Siroeco (centrifugal) fan, 
belt-driven from a 30-hp. electro motor. The balanee is placed 
in a sealed test chamber, there being a gap of about 314 ft. 
at the position at which the experiments are made. The 
method of test is thus similar to that of Eiffel, except that the 
length of the “free” stream in which the measurements are 
made is much less. The test-room is divided into two parts, 
the upper of which contains the balance and its observer, while 
in the lower is placed the manometer and various other instru- 
ments. The speed of the air current can be regulated from this 
chamber by opening or closing shutters on the intake side of 
the fan. 

Two anemometers are used, one situated upstream of the test 
section and another placed near the outlet of the channel. The 
uniformity of the flow is improved by the introduction, near 
the fan, of a layer of gauze and a honeycomb, and it is stated 
that over a period of one or two minutes (the time 1equired 
for an observation) the flow can be kept sufficiently steady. 
The range of velocity available is from about 7 ft. per sec. to 
52 ft. per see. Experimental work of considerable value had 
beer carried out in this laboratory till the year 1914, but in- 
formation as to the results obtained since that data is not at 
present available. 

Germany 


The prineipal aerodynamic laboratory in Germany was that 
at Gottingen, of which Prandtl was in charge. This channel 
is of the enclosed type, in which the air cireulates continuously 
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round an approximately rectangular path. The test section of 
the channel is 64 ft. sq., but if high speeds are required ap 
octagonal liner can be fitted, reducing the diameter to aboyt 
3.3 ft. Guide blades are provided at the corners and a honey- 
comb and gauze screens are introduced to secure uniformity 
in the flow. To this end also the walls of the honeycomb are 
made double, so that any cell can be partly closed by bending 
one of the walls across it. The gauze is also rendered finer 
where necessary by painting. The arrangements for the meas. 
urement of forces are unique, separate balances being provided 
for lift and drag, a total of four being required for the com. 
plete investigation of forces and moments. The model is gus. 
pended on wires and is restrained in a horizontal plane by two 
wires at an angle of 120 deg. to each other. One of these wires 
is fastened to the wall of the channel, while the other passes 
through it and is attached to the drag balance. The drag ig 
ealeulated from the increase in tension of this wire when the 
air current is started. 

Four supporting wires are brought to a light rod. placed 
along the wind direction, from which the model is suspended, 
but it appears to the writer preferable to attach the wires to 
the model directly, as in the case of a low resistance form the 
flow has been found to be very sensitive to small obstructions, 
This modification may perhaps have been subsequently intro- 
dueed. Each pair of wires is taken to a balance above the 
channel for measurement of lift, and the fourth balance is 
used in obtaining rolling moments. 

The velocity is measured by a kind of Pitot tube with an 
inclined tube alcohol manometer, and an automatie regulator 
is provided to maintain a constant speed. This regulator con- 
sists of two bell jars, hung, with their lower ends under water, 
from a balanced arm. One jar is connected to the channel 
immediately in front of and the other immediately behind the 
airscrew, a pressure difference proportional to the square of 
the wind speed being thus obtained. The speed is set to the 
desired value by the regulating resistances and a weight on 
the regulator balance set to a position marked upon it for the 
required speed. A change of speed now causes the bhalanee 
arm to move over to one stop operating a resistance in the field 
cireuit of the motor. The stops are also mounted on a swing- 
ing arm whose motion is damped by a vane moving in a fluid. 
This latter device reduced “ hunting ” due to over-regulation. 

An electro motor drives the fan, a maximum speed of 33 ft. 
per sec. being attained in the 61% ft. channel and 55 ft. per 
see. when the section is reduced to 3.3 ft. 

For several years before the war the work carried out in 
this channel dealt mainly with the resistance of stream-line 
bodies, including measurements of pressure distribution. Ex- 
periments have also been made on the resistance of spheres, 
and to a limited extent on aeroplane models, though the latter 
branch of study has doubtless been extended recently. 


America 


A wind channel was erected in an aerodynamical laboratory 
at Washington in 1901 by Mattulath. The section was 6 ft. 
sq. and the length 40 ft. The current was produced by a fan 
5 ft. in diameter, driven by a 12-hp. electro motor, a maximum 
speed of 40 ft. per see. being attained. 

It was provided with a balance for measurement of lift and 
drag, and with a torsion balance. 

This channel was used by Zahm in 1904 for his experiments 
on the skin friction of flat boards. The method adopted was 
to suspend the boards by wires from the roof of the laboratory 
and observe their displacement under the wind forces 

No complete deseription of this channel has been available, 
but it appears to be of a satisfactory type. As far as the 
writer is aware, however, no important work has been carried 
out since that of Zahm. 

A channel of the N. P. L. pattern has recently been erected 
in the Massachusetts Institute of Technology. 

A large channel is installed at the Washington Navy Yard. 
It is of the closed cireuit type, the dimensions of the working 
section being 8 ft. sq. and 33 ft. long. It is fitted with a honey- 
comb at the entrance to the working section, some of the cells 
being closed to improve the uniformity of the ‘ow, which 1s 
said to be within 2 per cent of the mean. The balance and 
motor control board are situated above the channel, the balance 
being similar to that used by Eiffel. 

The current is produced by a 500-hp. electro motor, driving 
a centrifugal fan; a maximum speed of 75 m.p.h. can be at- 
tained, but considerable heating of the air takes place at this 
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speed, and tests are usually carried out at 40 m.p.h. The veloc- 
ity is measured by pressure tube anemometers which have been 
ealibrated against the N. P. L. standard. 

Russia 


The principal experiments in aerodynamics which have been 
made in Russia are those conducted at the «Institute at 
Koutchino, near Moscow,* under the superintendence of Ria- 
houchinsky. The equipment includes a straight channel of 
dreular section 4 ft. in diameter and about 48 ft. long. The 
air is drawn through the channel by a fan, which is belt-driven 
fom an electro motor, and is returned through the building 
in which the channel is placed. A maximum speed of about 
9 ft. per sec. is attained, and a balance, whose axis is hori- 
gntal, is provided for force measurements. 

Experiments in this channel have, on the whole, been of 
gientific, rather than of an engineering, character, and include 
spheres, autorotation of 
The reports issued in- 


observations on the resistance of 
plates, resistanee of square plates, ete. 
dude several relating to propellers. 


Great Britain 


The principal aeronautical laboratory for model experiments 
in this country is at the National Physical Laboratory, and 
emprises five wind channels, enclosed whirling arm, small 
water channel, and two wind towers. <A 4 ft. air channel is 
in use at the Royal Aireratt Factory in connection with the 
full-scale experimental work, which differs from those at the 
NX. P. L.. in that no distributor is used. The channel is located 
ina large airship shed, and no disturbance is caused at the 
intake due to the eddies from the airserew. The same modi- 
feation is applied in the channel at the Royal Naval Air Sta- 
tion at Kingsnorth, which has a section 6 ft. (horizontal) by 
4ft. In this case a four-bladed airserew driven by a petrol 
motor is placed in the open air and the current is drawn 
through the channel from an airship shed. A speed of 100 
wiles per hour is attained. 

A small wind channel was installed at the Kast London Col- 
lege in 1911, and is still in use for certain experiments. This 
has been replaced by a 4-ft. channel, which is a copy of the 
National Physical Laboratory channels, except that it is eon- 
structed of iron. ‘The writer is indebted to Norman Piercy, 
who is in charge of the channel, for the following particulars 
The balance differs from those at the N. P. L., the axis being 
horizontal, and includes one notably novel feature. Consider- 
able trouble had been experienced with the pivot upon which 
the balance of the earlier channel was supported, and at the 
suggestion of Prot. Macgregor Morris this pivot was discarded 
in favor of a metal diaphragm whose plane is vertical, and to 
which the balance is rigidly attached. ‘The diaphragm is bolted 
between two stout metal rings, the motion of the balanee being 
resisted by the flexual rigidity of the diaphragm. 

With the diaphragm at present in use, the limit of sensitivity 
isabout 1 G000th of a pound. Greater sensitivity could be ob- 
tained by the use of a thinner diaphragm, but one objection to 
the method appears to be that the sensitivity cannot be readily 
changed in passing from one test to another. 

The angle of ineidence is varied by rotating the balance in 
a bearing the outer part of which constitutes the attachment 
fo the diaphragm. ‘The lift forees are measured by weights 
hung on the beam of the balance; the drag forces are trans- 
mitted by a horizontal bell erank to another bell erank whose 
plane is vertical, and upon the horizontal limb of which the 
heasuring weights are hung. 

_The maximum velocity which can be attained at present is 
0 ft. per see., but sufficient power is provided to attain 90 ft. 
per see. when the driving arrangements have been modified. 

There are many other channels in use in this country, but 
the author believes that the more important of them are copied 
from those at the N. P. L. 

The Channels of the National Physical Laboratory 

The first N. P. L. air channel was construeted in 1902. It 
was designed by Dr. T. E. Stanton, F. R. S., and used by him 
for the experiments on the air resistance of plane surfaces. 
This channel consisted of a vertical tube 2 ft. in diameter, 
through which the air could be drawn downward by a fan 
Placed at its lower extremity. The air was delivered into the 
large engineering shop so that practically still air was continu- 
ously supplied at the intake of the channel. It is, therefore, 


1916. 


*Koutchino Bulletin Fasc. I., 





AVIATION 93 


not surprising that the steadiness of the flow was comparable 
with that of the newer channels. A balance was provided for 
measurement of forces along the wind only. 

For measurement of velocity Dr. Stanton devised a pitot 
and static head, of which the present laboratory standard is 
the outcome; the only essential difference is that, for con- 
venience, the tubes are now concentric, instead of some two 
inches apart, as in the original form. Much useful work was 
carried out in this channel, and it is still in service at the 
present time. 

The Advisory Committee for Aeronautics was formed in 
1909, and an extensive program of work was laid down. The 
need of additional apparatus was at once felt, and it was de- 
cided to erect a new channel. This channel had its axis hori- 
zontal. The total length was 20 ft. and the working channel, 
4 ft. sq., was enclosed in a return channel 8 ft. sq. The air 
current was set up by a 6-ft. Sirocco fan, driven by a belt from 
an electro motor, which drew the air through the working por- 
tion of the channel and delivered it to the return channel. 
(iuide blades were provided at the fan outlet to correct the 
rotary motion of the air, and layers of wire gauze were intro- 
duced at the inlet to the test channel in order to improve the 
uniformity of the flow across a section. The velocity was 
measured by a Pitot tube and Chattock tilting manometer, and 
reached a maximum value of 30 ft. per see. 

The balanee was constructed in such a manner that simul- 
taneous observations of lift and drag could be taken. The axis 
of the balance was horizontal, and for measurements of lift 
turned in ball bearings about a horizontal axis normal to its 
length. These bearings were carried in a fitting suspended on 
fine steel wires, allowing rotation of the balance through a 
small angle about a vertical axis for measurements of drag. 
The latter motion was transmitted to a right-angled bell crank 
whose plane was normal to that of the main balance arm. The 
horizontal limb of this bell crank constituted the drag beam 
upon which were placed weights to balance the wind forces. 
An oil dash-pot was provided which damped the oscillations 
of the two beams. One observer observed the reading of the 
drag beam and another regulated the speed of the air current 
and observed the reading of the lift beam. 

This channel was in use till the year 1912, and the whole of 
the experiments carried out up to that date were made in it or 
in the 2-ft. vertical channel. The 4-ft. channel was not, how- 
ever, entirely satisfactory, the flow being too unsteady to allow 
experiments to be carried out to the high order of accuracy 
which was desired. This result was mainly due to two causes; 
in the first place, the fan was of the centrifugal type, which is 
10ow known te be unsuitable for this purpose. There was found 
to be large pulsations in the pressure, a feature which appears 
to be common to fans of this kind. The second cause, which 
was of less importance, was that the air was returned to the 
intake of the channel in a disturbed condition. 

It was accordingly decided to undertake a complete investi- 
gation into the conditions which affect the uniformity of the 
flow. 

The design of the N. P. L. channels in their present form was 
hased on these model experiments, of which an account is given 
in the 1912-13 Report of the Advisory Committee for Aero- 
nauties. The suecess of the experiments may be judged from 
ihe faet that the latest of these channels was made almost an 
exaet copy of the first, the only modifications being of minor 
importanee, which were suggested by experience as likely to 
facilitate the taking of observations or to improve their ac- 
curaey. The eriterion by which the merits of the various ar- 
rangements was judged was the nature of the variations of 
pressure difference in a Pitot and statie tube of the standard 
N. P. L. pattern. The pressure was recorded by a special form 
of photographie gage which was constructed for these experi- 
ments. 

The model experiments were carried out with a channel 6 in. 
sq., and this model was finally placed in a seale model of a 
hay of the engineering laboratory in which it was proposed 
to locate the actual channel. 

A very exhaustive series of experiments was made with these 
models, and the following conclusions were finally arrived at :— 
(1) The air current should be produced by an airserew of low 
pitch. (2) The air leaving the fan should pass into a dis- 
tributor slightly larger than the fan and from three to four 
diameters long. The air should escape from the distributor 
through tubes of appreciable length (actually about 1.2 in. in 
the 4-ft. channels), which should distribute the air over as 
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large an area as possible in constant quantity per unit area. 
(3) The smallest building in which such a channel may be 
housed to give satisfactorily steady flow is one whose dimen- 
sions are 6x 6x 15 channel diameters. 

Modern Type of Channel 


The new (or No. 1) 4-ft. channel was constructed on these 
lines. The channel, which has an over-all length of about 54 
ft., is placed in a building 60 ft. long, 50 ft. wide, with an 
average height of about 20 ft. This building was the existing 
engineering laboratory, and was larger than the size laid down 
by the model experiments. That size was, however, adhered 
to in constructing the 7-ft. channel which was in view at the 
time the model experiments were being carried out. The No. 
1 4-ft. channel is provided with a trumpet intake, and a honey- 
comb is placed in the parallel channel, near the entering end. 
The air passes through this honeycomb to the balance, which is 
located in the parallel channel some 16 ft. from the intake. At 
the end of the parallel portion a metal expanding piece is fitted, 
in passing which the section is changed from square to round. 
The ecireular part of the channel is very short, being just suffi- 
cient to house the airscrew, which is driven by a long shaft 
from an electro motor supported on the wall at the end of the 
channel. The air is delivered from the fan into the distributor, 
from which it passes at low velocity to the room. 

A glazed door is provided through which models may be 
introduced, and a trapdoor is fitted immediately over the bal- 
ance. 

The fan has four blades 6 in. wide, and is capable of pro- 
ducing a current of 50 ft. per see at 1350 r.p.m. The power 
absorbed at this speed is 8 hp., of which some 20 per cent is 
lost in passing the honeycomb. 

Regulating resistances are provided, and tests can be made 
at any wind speed from 20 to 50 ft. per see. 

Types of Balances 


The balance for the No. 1 4-ft. channel is of entirely differ- 
ent design from that of the original 4-ft. It was constructed 
with a view to carrying out the various complex experiments 
which were required as the study of the science progressed, 
and was arranged in such a manner that the interference of 
the supports with the model under test should be a minimum. 
Another difficulty was overcome which became more trouble- 
some in the first balance as the size of the models increased, 
namely, the deflection of the balance, and airship models weigh- 
ing about 30 lb. have been tested on the similar 7-ft. channel 
balance. 

It is proposed to deseribe the first 4-ft. balance, and to refer 
later to the changes which have been made in the more recent 
balances. 


The First Balance 


The balance consists of two main parts, the lower of which 
carries the weighing arms and moment apparatus, and the 
upper of which projects upward through the floor of the chan- 
nel and carries the model under test. The portion of the bal- 
ance inside the channel is shielded from the wind by a guard, 
which covers also a portion of the spindle. This guard should 
not, however, be approached within about 3 in. of the model; 
in that position the interference due to it is usually negligible. 
The upper part of the balance can be turned upon the lower 
one, and the model thus rotated through any desired angle 
about the vertical axis from outside the channel, and without 
stopping the wind. 

The balance is supported on a single steel point resting in a 
hollow cone. This cone is rigidly fixed to a heavy casting, 
which is firmly bolted to a cement bed, and is perfectly free 
from contact with the channel itself. The steel point is at the 
intersection of the center lines of the two weighing arms, which 
are set along and normal to the wind direction. 

The balance has three degrees of freedom, and is arranged in 
such a manner that moments can be measured about the center 
line of each arm and about the vertical axis of the balance. 
A jockey weight is provided on each beam for fine adjust- 
ment. The third moment about a vertical axis was measured 
by means of the torsion of a wire, but this method has now 
been abandoned. There are two secondary arms placed dia- 


metrically opposite to the weighing arms, which carry balance 
weights, enabling the zero readings of the balance to be ad- 
justed to values which will cover the range of forces to be 
measured. 


The arm opposite the lift beam is held by means 








February 15, 1918 





of a strut and a spring in such a position that the drag beam 
is accurately along the wind direction. This strut, the point 
on which the balance rests, the center lines of the weighing 
arms, and the points of support of the two scale pans, are all 
in the same horizontal plane when the balance is in its mean 
position. 

A movable weight is provided for adjustment of the sengj- 
tivity, and additional weights can be placed on two studs 
if necessary. A dashpot is provided at the lower end of the 
balanee, and there is a clamp by means of which the balance 
may be locked in its mean position while adjustments are being 
made or the balance is out of use. Balance weights are 
also provided in the upper half, by means of which the center 
of gravity of the model and the part which rotates with the 
model may be brought into the vertical axis, about which the 
balance is turned. This adjustment prevents change of the 
balance zero when the angle of the model is varied. To prevent 
a stream of air flowing into the channel where the balance 
enters it, an oil seal has been fixed, which does not in any way 
interfere with the freedom of motion of the balance. 

A foree along the vertical axis of the balance was measured 
on an additional beam on which rested a rod passing through 
the trumpet of the balance and supporting the model. This 
method has now been superseded by one which will be deseribed 
later. 

A somewhat unusual arrangement has been adopted for de- 
teeting the departure of the balance from its zero position of 
equilibrium. The method of setting two cross-wires into coin- 
cidence is unsatisfactory, as it is not possible to place the 
eross-wires close together on account of the allowance neces- 
sary for angular motion of the balance during the measurement 
of moments about a vertical axis. 

Parallax is, however, avoided by attaching to the beam a 
mirror bearing a line, and near it, but on the balance support, 
a eross-wire. The line and the eross-wire should be parallel, 
and with the balance in its zero position the cross-wire is 
adjusted till the line is midway between the cross-wire and its 
image in the mirror. The vertical distance between the wire 
and its image may be altered by adjusting the position of the 
eye, and this plan has been found to give higher accuracy than 
setting to coincidence. With a model whose weight does not 
exceed 2 or 3 lb. the balance is sensitive to .0001 Ib., and 
much less (.00001 lb.) for very light models. For the highest 
accuracy the position of the line on the beam is observed by 
means of a microscope. 

The Airscrew Balance 

The airserew balance* described differs very little from 
the main balance. It has two weighing arms and is sup- 
ported on a single point, rotation about a vertical axis being 
prevented by a strut and C spring in the manner previously 
described for the main balance. A dashpot is provided to 
damp out oscillations, and as it eannot be placed further 
from the point of support than the roof of the channel, it is 
made to serve also as an oil seal. The speed of the airserew 
is usually measured by electric signals from a toothed wheel 
driven from a worm on the airserew shaft. In experiments 
in which it is important to maintain the speed at a predeter- 
mined value the worm gear is replaced by a commutator whieh 
enables a certain number of electrie contacts (the number can 
be varied at will) during each revolution. The pulsating 
current thus obtained is passed through an electrical frequency 
meter which gives an instantaneous indication of the speed at 
any convenient distance from the balance. An electro motor 
for driving the airscrew is carried on the upper part of the 
balance, current being supplied through mereury cups in order 
to leave the balance perfectly free. The airserew is driven 
by a belt passing through a slit in the roof, which allows the 
whole balance to be turned through an angle of 40 deg. on 
either side of the position of symmetry. The arm, which pro- 
jects downward into the channel, carries at its lower end ball 
bearings for the airserew shaft, the axis of which is coine- 
dent with the center line of the channel. When the airscrew 
shaft is along the wind the thrust is measured on the arm 
parallel to the wind and the torque on the one perpendicular 
to the wind. When the shaft is inclined to the wind the thrust 
is still measured on the arm parallel to the airserew shaft, 
but the arm perpendicular to the shaft measures the torque 
and the lateral force on the airsecrew. These two quantities are 
determined from observations made when the model is inlined 





* Rpt. Adv. Comm. for Aero. 1913-1914, p. 291. 
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at equal angles on either side of the down-wind position. The 
torque will be given by the mean of the two readings and their 

difference will be equal to twice the lateral force. , 
The balance in this form has been described in the 1913-14 
A large 


report of the Advisory Committee for Aeronautics. 
number of experiments have been carried out since that date, 
balance, the design of which has been modified in 


and a new 
several importan 
for the 7-tt. channel. 


t respects, is now in course of construction 


Later Channels 


Since the No. 1 4-ft. channel there have been constructed the 
3 ft. and No. 1 7-ft. in 1914, and in the new aeronauties build- 
ing the No. 2 4-ft. and No. 2 7-ft. in 1916. 

The changes in design have been mainly in the balance; those 
in the channel consist in substituting slots for square holes in 
the distributor, and in turning back the trumpet mouthpiece 
till it touches the parallel part of the channel. The latter step 
was taken to prevent the formation of vortices, which were 
found to be formed at the edge of the original trumpet. 

The speeds also have been increased, the highest values for 
the various channels being: No. 1 4-ft., 50 ft. per sec.; 3-ft, 
60 ft. per see.; No. 1 7-ft., 65. ft. per see.; No. 2 4-ft. and No. 2 
7-ft., 80 ft. per sec. In connection with the high speed attained 
in the two newest channels it may be remarked that they are 
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very noisy, and observers usually find it necessary to protect 
their ears with ear-defenders or cotton wool against the very 
intense vibrations which are set up over about 60 ft. per see. 
The author is informed that the Kingsnorth channel, in which 
a speed of 100 ft. per sec. is attained, and in which the fan is 
driven by a petrol motor, is much less noisy, and it has been 
suggested that the vibrations of the N. P. L. channels are due 
to the laths of the distributor. 

The newer channels also have an additional honeycomb be- 
tween the balance and the airserew. This has the effect of 
entirely preventing spin of the air due to the rotation of the 
airserew, but causes an appreciable increase in the resistance 
of the channel. It is probable that guide blades of lower re- 
sistance would be equally effective. 

Two important changes have been made in the design of 
the balancee—namely, in the apparatus for measuring moments 
about a vertical axis and in the method of determining forces 
along that axis. 

The method of measuring vertical force by a rod moving 
relatively to the balance has been abandoned in favor of the 
observation of the change in effective weight of the whole 
balance. No details of the arrangement can be given at present, 
but it may be stated that on the balance of the No. 2 7-ft. 
channel forces can be measured with ease to 0.001 lb., which 
is the 1/100,000th part of the total weight of the balance. 








German Technique in Aerial Armament” 
By Jean-Abel Lefranc 


Victory in aerial warfare, as in warfare on land and sea, 
consists in preventing the adversary from executing his de- 
signs, either by preventing him from continuing the fight or 
by destroying his matériel and personnel until he can no longer 
resist. 

Aerial fighting consists of a series of actions, by which the 
combatants endeavor to obtain from their materiel and arms 
the best possible use to destroy the power of the enemy, who 
on his side tries to secure the same from his matériel. 

The actions, which have as their goal the choice of most 
favorable time, best position, most powerful battle formation, 
ete., are the elements of aerial combating tactics. 

The deeds which result from the qualities of the airplane, 
armament, speed, maneuvering ability, altitude, ete., are the 
elements of technique. 

These tactical and technical elements of aerial warfare con- 
stitute two kinds of factors which, while quite different, are 
intimately connected. 

The battle commences with a series of tactical actions by 
means of which the assailant tries to attack his adversary by 
securing the best chances for himself; such as surprise, advan- 
tage of greater height, group attacks, attacks from the rear, 
ete. The combat terminates through the technical contest be- 
tween the two battle planes present, until one or the other is 
destroyed or takes to flight. 

It is evident that the preparative tactical actions of a 


of FIRE 























Kia. J 


combat cannot be executed unless the technical characteristics 
of the airplane permit it. The freedom to engage or decline 
combat, for example, implies a superiority in speed. 

_The fact that an airplane possesses the four technical supe- 
norities of an ideal fighting plane, that is, speed, armament, 
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* Translated from La Nature by Robert E. Bassler. 


maneuvering ability and quick climbing, permits its pilot to 
gain all tactical advantages in the fight. 

An airplane can possess one of the technical superiorities 
without that resulting in its being able to gain any tactical 
advantage. For example, a 37 mm. rapid fire gun was carried 


—~.NGi > 
4G ANGLE ~. 

/ y 
\ g§ 














2. 
— ay 
at 
oe. ae | 








Fia. 2 


by the Voisin gunplanes, and these machines possessed a super- 
iority of armament over most of the enemy planes of that 
period; nevertheless, the Voisin having little speed or manage- 
ability and being practically unable to surpass 2500 m. (8200 
ft.) altitude, it was practically impossible for it to ever take 
advantage of its armament. 

The enemy airplanes profited by their speed and their man- 
ageability to attack this gunplane without placing themselves 
in its very limited field of fire; their superiority of altitude 
permitted them to decline combat by climbing 500 m. (1640 
ft.) higher. 

The technical elements are identical for all planes of the 
same type, but their utilization in combat, that is to say, their 
application to tactical actions, varies with the knowledge that 
each pilot may have in regard to each particular case. 

The good usage of tactical elements depends to such point 
upon their intelligent application by the pilot that one has 
often seen planes, inferior from the point of view of technique, 
speed, armament, manageability, ete., as the old 1915 Farman, 
obtain, due to the ability and courage of their pilots, real tacti- 
cal successes, going as far as complete victory over quicker, 
better armed, and more manageable adversaries, such as 1915 
Aviatiks. 

Particularly, our “ Aces” are magnificent examples of good 
tactical use of material. As a general rule, we must, however, 
admit that technical superiority is the best way to attain tacti- 
eal superiority in combat. Material superiority has been the 
principal foundation of German tactics in terrestrial combat. 

The relative importance of each of the technical factors of 
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aerial combat varies according to the task asked of the planes. The German planes, having their propeller in the front, had In 

For a battle plane, the four large factors in order of impor- their machine gun in the rear, on a pivoting turret permittip quen 
tance are speed, manageability, armament and altitude. The a rapid shifting of the fire to the right or left. 8 brat 
captured German pilots admit that the superiority of the Nieu- The dead angle of fire was thus in front and underneath the Ot 
port and Spad over the fighting Albatros lies especially in their __pilot’s range of vision. (Fig. 2.) lent 
extreme manageability, the other factors being practically One was amazed to find how often fierce battles at dog by th 
equal. quarters had hardly any practical results except for a fey the 

A spotting plane, a photographie plane, a small bombing _ bullet holes in the wings. a sul] 
plane, a protecting plane, which beeause of their specializa In the first place, a small amount of munitions was carried 1. 

not more than a few belts of 25 cartridges or a roll of 19 on 
en The mechanism of the machine gun was very delicate, the Sup. port 
i ae - ports were very impractical, and moreover the firing precision 1 
IA--- ~  -_ was most extraordinarily defective, and 
V Pg _ The causes of this inaceuracy were many; they were dy this 
a tw principally to sighting errors due to the relative speed of the the 
- on two combatants; due equally to the considerable vibrations of 
A L the too light machine guns which prevented all accurate sight. (¥ 
ing; due to the inconvenient position the machine gunner had => 
J to take to shoot in the direction O, for example, Fig. 1; due Ss 
~ 
Kia. 3 ~ 
f 
tions Canhot be iasi enough to avoid combat, should be con 
ceived to possess in addition to their tasks, technical superior 
ity in defensive armament; the manageability and speed fac 
tors become elements of lesser importance than in the case o 
a battle plane. A 

The heavy night bombing plane requires quite differert pl — 7 a 
technical qualities, such as great bomb capacity, radius of STEEL ANGL {ron 
action, landing ability, ete. dru 

The actual speed of the French and German pursuit planes tnd 
varies between 180 km. and 200 km. (115-125 miles) per ; 
hour. This speed could easily be higher if the planes did not - 
require a plane area sufficiently large to raise their 1000 kg. | fire 
(2200 lb.) from 5000 to 6000 m. (16,000-20,000 ft.) and to por 
land on any ground, without capsizing. —_ = 

The actual speed of artillery, photographic, light bombing T 
and protecting planes is about 125-150 km.p.h. (78-93 m.p.h.), Mia. 5 T. 
and that of the night planes can easily remain 90 to 120 km : 
(56-75 miles) per hour, if the conditions of capacity demand it to the difficulties in handling heavy armament in winds of 100 first 

The maneuvering qualities of a plane are functions of judi km.p.h. (62 m.p.h.). ord 
cious distribution of the different forces to which it is sub Then again, the trajectories of the shots effeeted from the pe 

sides towards O (Fig. 3) were deflected by new forces; the a 
initial lateral speed produced by the speed of the plane (Foree th 
\\ I’, Fig. 3); the side wind force produced by this same speed “si 
ly Me on the projectile (force L, Fig. 3); two forees V and L, which ject 
unite with the initial speed Z of the bullet and deflect the "T 
trajectory. 
( The height again does not give any precise indication for that 
armament shooting in a nearly vertical position, up or down, 
and also rarely in a horizontal plane. 
NC The firing distances are generally under 400 m. (1300ft.), 
and if this element of error is to be noted, one must still add 
it to the preceding causes of error in order to show the great 
difficulty of aerial fire. 
Fic. 4 IT. The second period comprises the organization of arma- 
ment aboard the planes which have been specialized in their 
jected, such as elevating force, weight and forces resulting aecommodation. 
from the use of the controls. Three principal formulae have been adopted by us as by 

The armament is not the least of the decisive factors of the our enemies: , 
battle, as it is the one which destroys the power of the enemy 1. Shooting forward with a fixed machine gun firing above 

I. At the beginning of the war, at which time aviation sti'l or through the propeller (single-seater) ; 
played a relatively minor role and had not assumed the im 2. Shooting forward with a fixed machine gun as in the 
portance of an indispensable factor of victory, the necessit first ease, but with the addition of a machine gun 
of the “ Mastery of the Air” had not as yet made itself fel mounted en barbette and firing to the rear (two- 
and aerial combat was a rare event. seater) : 

The planes went out armed with earbines or rifles euardin 3. Shooting forward and aft with machine guns mounted 
themselves most of the time from attack. Then little bv littl on independent gun rings (barbettes), and _firng - 
each desiring to keep the secret of their preparations, but n¢ under the body with a maehine gun on a pivot (three- . 
ertheless seeking to find out those of the enemy, combats be seater ) ; at. 
came frequent. It was necessary to quickly mount machin: The builders have been brought to study the formula of Pa 
guns on chance supports which it beeame necessary to perf fixed fire toward the front through or above the propeller, at ie 
rapidly. first to allow the monoplanes to become battleplanes, then to 

It was the first period of aerial combat which hardly too! avoid the above mentioned drawbacks for the fixed machine - 
but one form of armament. The planes, all two-seaters, we vuns on harbettes or pivots hicher up. y, 
armed with a machine gun operated by the passenger. The main advantage of the fixed machine gun is obviously to the 

The majority of French planes were in the early days of ¢! permit the pilot of the monoplane to pilot it while using hi 
pusher type, and so possessed in the rear a considerable dea! armament. "7 
angle. The machine gun, generally mounted on a pivot a‘ The machine gun fires in the axis of the plane; the pilot be 
the front of the body, right or left, made the defense of the sights his object with his entire plane; the sighting is effected 2 


plane difficult from the sides. (Fiz. 1.) by a sight strictly parallel to the machine gun. " 
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In the second place, the machine gun being fixed and conse- 
gently integral with the entire mass of the plane, all the vi- 
rations due to firing are done away with. 

Other advantages resulting from this disposition are: excel- 
ent position of the pilot gunner; no more deviation produced 
by the lateral wind (force L, Fig. 3) and by the initial speed of 
the plane (force V, Fig. ao): this foree V is transformed into 
a supplement of the initial speed of the bullet. 

]. The first application of the fixed machine gun firing 
above the propeller dates from the appearance of the Nieu- 
port pursuit biplane. (Fig. 4.) 

There the machine gun was mounted on the upper plane 
and fired over the propeller, The principal inconvenience of 
this position, other than the additional head resistance, was 
the difficulty experienced in reloading the gun. 
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In order to reload the machine gun, the pilot made it pivot 
from top to bottom in B, and could then take out the empty 
drum and put in a new drum of 47 eartridges. These 47 cear- 
tridges were fired at a rate of 300 to 400 shots per minute. 

One can easily imagine the difficulties which the pilot expe 
riences who, in addition to the piloting of his plane, has to 
fireand reload his gun. In fact, if the pilots of our first Nieu- 
ports did not obtain decisive results with their first drum, they 
were obliged to withdraw from the fight. 

The second application of the fixed machine gun was shoot 
ing through the propeller, used for the first time by Garros. 
The principle of this application seems extremely curious at 
first sight. The machine gun shot at its normal rapidity; in 
order to avoid letting the bullets strike the blades of the pro 
peller, two extremely hard steel guaris were fitted on the 
blades at the same point where the bullets passed. (Fig. 5.) 

The bullets which hit the guards were deviated and lost, but 
the others passed thetween the blades and continued their tra 
jectory toward the objective. The percentage of bullets lost 
would have been less than 7 or 8 per cent, therefore negligible 

This system was, however, abandoned when it was foun 
that it caused the airplane a loss of speed of 20 km.p.h. (12 





mp.h.). The propeller after its transformation lost a portion 
of its tractive force owing to the thinning out of the blades 
at A and the decreased pitch of the airserew which had to com- 
pensate for the resistance of the guards, and thus insure the 
hormal speed of the engine. (Fig. 5.) 

This technical superiority of armament could not eompen- 
sate in this battle plane for the technical inferiorities caused 
by the lack of speed. 

The third application of this formula was brought out by 

Germans at the time of the appearance of their single- 
seater Fokker battleplane. (Fig. 6.) 

There the fixed machine gun shoots through the propeller 
but is regulated by the motor, its normal performance being 
synchronized with that of the motor. The propeller turning 
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at 1400 r.p.m. and having two blades, 2800 blades per minute 
will therefore pass before the barrel of the machine gun; it is 
necessary that the regulation of fire be sufficiently precise to 
permit the bullets to pass in the intervals (60/2800 or 1/46 
of a second). 

The firing of the machine gun by synchronization with the 
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motor is effected by a rigid shaft and transmission gear (Fok- 
ker, Albatros, D. Halberstadt, ete.) or by flexible transmis- 
sion, (Albatros C., Rumpler C.). The pilot throws his arma- 
ment in gear at will by leaning on the Bowden handle. This 
system is the adopted disposition of most of the French, Allied, 
and enemy airplanes. 
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The machine gun is covered by the hood of the motor (Fig. 
7); it is easily loaded, and the releasing of the brake is also 
easy. The cartridge boxes can contain belts of 800 to 1000 
cartridges per weapon. 
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Fig. 10 


The battle planes are generally single-seaters, in order to 
obtain a more manageable and speedier plane, that is, one able 
to rise to a greater height more quickly. 

The German series, Albatros D I, D III, Halberstadt, Ro- 
land D, Ago D, Fokker D, mount two fixed machine guns firing 
through the propeller, each gun being supplied with 1000 
cartridges. (Fig. 10.) 

2. Another system of armament (Fig. 9) exists for slower 
two-seater planes, assigned to missions of regulating artillery 
fire, of taking photographs, and eventually of making small 
bombardments. This series corresponds to the Albatros, 
Rumpler, Aviatik and L.V.G. planes, all the “C” two-seater 
series, having a speed not exceeding 140-160 km.p.h. (87-100 
m.p.h.). 
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Their armament is defensive; a forward machine gun firing 
through the propeller, serves in particular for attacking; an- 
other machine gun in the rear is mounted on a turret. We 
have adopted these same dispositions for our planes of the 
corresponding series. 

The forward machine gun generally corresponds to the type 
used by the infantry. The after machine gun is a much lighter 
weapon. The feeding of fixed machine guns is effected by 
belts, that of the movable machine guns by rolled bands on 
spools or by drums. 








Fig. 11 


3. The third system of armament is the one applied to the 
three-seater plane, either for protection or bombing. 

This type of plane is essentially defensively armed; in order 
to clear the front of the body, the plane is fitted with two 
motors or two propellers. Such are the Gotha, Friedrichshafen 
G, AEG.G., and Rumpler G. This series is comparatively 
recent; their speed seems to be about 150 km.p.h. (93 m.p.h.), 
a speed equivalent to the planes used for regulating artillery 
fire and photographing (series C). 

The three-seaters appear destined to protect the lines, to 
protect spotting planes or to execute heavy bombardments. 

Their armament comprises a movable machine gun on the 
forward turret, a movable machine gun on the rear turret and 
a movable machine gun on a pivot, the latter firing through 
a trap door under the body. (Fig. 11.) 

These strongly armed planes are difficult to attack, for the 
pilot who engages them finds himself in any quarter under the 
fire of one of the machine guns. The tacties against these 
fortresses is evidently to tire the rear machine gunner, who 
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his low er 


is compelled to pass constantly from his turret t 
trap door, if the battle plane harasses him by its acrobatics. 

This heavy weight machine is bound to be greatly developed, 
for the protection of the medium-sized planes becomes more 
and more difficult, and long distance bombing expeditions 
become necessary to paralyze certain industries or to exeenté 
reprisals on enemy cities. 

While the adoption of a fixed machine gun firing in the axis 
of the plane does away with a part of the forces which disturb 
the firing accuracy, all these difficulties must be overcome in 
the case of movable machine guns. Furthermore it is neces- 
sary to correct the imprecision of fire of fixed machine guns 
which result from the relative speeds of the planes. 
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The necessary correction is made by means of a special 
sighting apparatus, which automatically caleulates the angle 
at which the enemy plane is seen by the gunner. These sighters 
are very interesting but cannot be actually described. 

The armament formule herein described are those which 
we and our enemies have applied on the majority of airplane, 
In reality, there are some other formule in use, on planes 
trial or on rare specimens destined to disappear. 

The general tendency is to anticipate planes with identiea] 
characteristics for the same mission. 

The following table gives a general outline of the maip 
features of the German airplanes presently commissioned: 

BaTTLe OR Pursuit PLANES 

One engine of 200 hp.; single-seater biplanes, 25 sq.m. (27) 
sq. ft.) surface area; two machine guns firing through the air. 
serew (Series D). 

ARTILLERY SPOTTING, PHOTOGRAPHY, AND SHORT RANGE 

30MBING PLANES 

One engine of 220-260 hp.; two-seater, 40 sq.m. (430 sq.ft.) 
surface area; one machine gun firing through the airserew 
and one mounted on a turret (Series C). 


’ 


PROTECTION AND LONG RANGE BOMBING PLANES 


Two engines, 500-550 hp.; three-seater, 100 sq.m. (1080 
sq.ft.) surface area; one machine gun forward, on a turret; 
one machine gun aft, on a turret, and one machine gun piv- 
oted underneath the body (Series G). 

The munitions presently employed by the Germans are the 
following: Ordinary bullets, incendiary, perforating and 
explosive bullets. (Fig. 12.) 

The diffieulties which our enemies no doubt encounter in 
manufacturing such special ammunitions foree them to use 
in the majority of cases ordinary bullets. 

The incendiary and tracer bullets are hollow, and contain 
an incendiary matter of a phosphor base, They leave behind 
them a luminous train, destined to ignite balloons and. gaso- 
line tanks and to permit the gunner to rectify his fire. 

The perforating bullets are composed of a hardened steel 
center, with a covering of German silver. They are destined 
to perforate the metallic portions of planes, and in particular 
the motors. 

Explosive bullets are carried in belts and drums in the 
proportion of about 10 to 15 per 100. They have the shape 
and composition of a small shell, a small plunger forming a 
percussion firing pin over a detonating primer. All the spe- 
cial bullets have trajectories which differ sensibly from the 
trajectory of ordinary bullets, their weights and their forms 
accounting for this divergence. Neveretheless, in combats 
lower than 300 m. (1000 ft.) it is not necessary to use special 


sights. 


Aeronautical Patents 


DECEMBER 18, 1917 

1,250,124—-To Ivan Anderson, Hempstead, N. Y. 
1,250,213—To John Onofrichuk, Atlanta, Ga. 

Aviators. 
1,250,262—To Franz Wondra, Schenectady, N. Y. Airplane. 
1,250,263—-To Robert Yates, Passaic, N. J. Airplane Propeller. 
1,250,530—To Minatojo Sydney, Charlestown, Mass. Flying Machine. 
1,250,649—Karl H. Piesch, New Orleans, La. Airplane. 
1.250.749—T'o Frederick C. Wright, Halifax, Nova Scotia, Canada. 

Self-stabilizing Airplane 


Airship. 
Safety Device for 


DECEMBER 25, 1917 


Peterson, Amsterdam, N. Y. Apparatus for 


1,251,414—To Fred 
Dropping Bombs 
ISSUED JANUARY 1, 1918 
1,251,896—To Gustave Krogel, Paterson, N. J. Safety appliance for 
airplanes 
»,339—To James M. Funk, Ottawa, II. 
ISSUED JANUARY 8, 1918 
1,252,904—-To Andrew M. Hirmer, Millvale, Pa. 
ISSUED JANUARY 15, 1918 
}937—To Hippolyte Marius Cheron and Jean F 
Francisco, Cal I'lyingmachine. 


1,25: Airplane. 


Flying machine. 


Serrier, San 


1,253 


ISSUED JANUARY 29, 1918 


1,254,898—To Norris H. Frost, West Hoboken, N. J. 
airplane. 

1,254,947—-To William A. Uttz, Kansas City, Mo 
equipped airplans 

254,982—-To René Caudron, Issy les Moulineaux, France. Con- 
trolling device for airplanes. 

1,255,042—To James H. Pearson, Bloomfield, Ind., assignor of 
one-third to James Hasler and one-third to Charles E. Fuller, Bloom- 
field, Ind Airship. 


Self launching 


Parachute- 
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Bids Asked for Five Postal Airplanes 


The Post Office Department has taken the first step towards 
establishing commercial aeronauties in this country. On fF eb. 
12 bids were called for by Postmaster-General Burleson for 
the construction of five postal airplanes to be used in the 
establishment of a regular daily aerial mail route between 
Washington, Philadelphia and New York. In this connection 


arrangements have been perfected with the War Department 


to obtain the release of a sufficient number of engines for 
equipping the machines of the Post Office Department. It is 
pointed out by those in authority that this aerial mail route 1s 
not intended to serve as an experiment; as a matter of fact 
authorization for its establishment was withheld by the postal 

















Tue 150 He. Hispano-Suiza AERO-ENGINE 


authorities until every assurance was forthcoming that once 
created the route would be a permanent success. Before calling 
for bids the Post Office Department officials held several con- 
ferences with the National Advisory Committee for Aero- 
nauties, and particularly with its sub-committee on Civil 
Aerial Transport, in order to make sure that the requirements 
of the service would be fully met; and, the practicability of 
the plan having been satisfactorily demonstrated, it was de- 
cided to organize and maintain the first American postal air- 
plane route as a permanent institution. For this purpose an 
appropriation of $100,000 has been made by Congress. As 
soon as additional appropriations may be forthcoming the 
Post Office Department intends to start upon expanding its 
aerial mail system. 

Present plans eall for the carrying by airplane of 300 lb. of 
first class mail a day each way; for this service Congress will 
be asked to immediately fix new postal rates, not exceeding 
25 cents per ounce or fraction thereof. The postal authorities 
are confident that this seemingly high rate, which is necessary 
to make the service self-sustaining, will not deter prospective 
users of the aerial mail, for these will be prompt to realize 
the advantages aceruing from the considerable amount of time 
saved thereby. 

Heavy first class mail runs about twenty-eight packages to 
the pound and the lighter packages about fifty to the pound. 
In mixed mail it is safe to count on forty-two packages to the 
pound. The airplane mail earrier will be able to transport 
about 12,000 pieces on each trip. If these are charged for at 
the rate of 25 cents an ounce with 25 cents as the minimum 
charge the revenues would be at least $3,000 a trip if only 
commercial mail is handled. There will be a great deal of 
rovernment mail, however, which being earried under frank 
will reduce the receipts. 





The postal machines are to be capable of flying, fully loaded, 
at a maximum speed of 100 m.p.h. a distance of not less than 
200 miles. The specifications call for 150 hp. Hispano-Suiza 
engines, which are manufactured on a quantity basis by the 
Wright-Martin Aircraft Corp. of New Brunswick, N. J. These 
engines carry as standard equipment the Dixie magneto man- 
ufaetured by the Splitdorf Electrical Co. 

The distance between Washington and New York being 190 
miles in air line, it is expected that air-borne letters leaving 
Washington will reach New York in not more than three 
hours. This is a liberal estimate which takes into account 
losses of time due to atmospheric conditions and to stoppage 
at Philadelphia. With telephone and telegraph lines to and 
from Washington congested, the aerial mail route may well be 
expected to furnish service at least on par with the wire com- 
munications. 

Sealed proposals, subject to the usual conditions, will be re- 
ceived at the office of the Purchasing Agent, Post Office Depart- 
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ment, Washington, D. C., until 2 o’clock p.m., Feb. 21, at which 
time and place they will be publicly opened, for furnishing 
and delivering f. o. b. factory the articles named below. 

Bidders have the right to be present, either in person or by 
attorney (Sec. 63, P. L. & R.; See. 3710, R. S.), and to ex- 
amine and inspect all bids (33 Stat. L., 440). The Department 
reserves the right to reject any or all bids. 


The Proposals 


The proposals call tor bids on the following items: 

Five airplanes, complete, capable of carrying 300 lbs. of 
mail a distance of not less than 200 miles, non-stop, at a maxi- 
mum full load speed of 100 miles, minimum full load speed 
15 miles, climbing speed 6,000 feet in ten minutes, and equip- 
ped with a 150 hp. Hispano-Suiza engine. 

Also spare parts, as follows: 1 landing gear complete, 1 
complete set of wings, including center section and interplane 
struts; 1 eomplete set of lower wings, 5 propellors, 1 elevator, 
1 stabilizer, 2 rudders, 2 fins, 3 tail skids complete, 3 landing 
gear axles, 2 sets of 2 landing gear wheels complete, 2 sets 
of 2 rubber shock absorbers for landing gear, 2 engine beds, 
2 engine bed plates, 2 radiators with fittings. 

The parts mentioned must conform to the specifications for 
the airplanes to be furnished. 

The contractor will further be required to build and hold in 
reserve a sixth airplane of the same dimensions, to detail to the 
Post Office Department for three months one satisfactory 
supervisory official, and to try out under the direction of the 
Post Office Department such suitable aviators and airplane 
mechanics as the department may need in the operation of 
the said airplanes. 

It is announced that the contract will be awarded to the 
bidder whose airplanes have stood satisfactory service test 
in the War or Navy Departments, and that airplanes and 
parts are to be delivered as may be designated by the Post 
Office Department, at New York, Philadelphia and Washington 
not later than April 25. 
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The step taken by the Post Office Department is of such a 
momentous nature that its ultimate influence upon our postal 
service can hardly be overestimated. One already visualizes, 
through the expansion of the first aerial mail route, the linking 
of our great centers of population by the agency of the swift 
aerial messenger, and the manifold economic advantages such 
an organization will bestow upon us. Eventually, and pos- 
sibly the time is not so far distant, passenger airplane lines 
will be put into operation, either by private enterprise or by 
Government initiative, and thus the foundation will be laid for 
the swiftest public transport service the world has ever seen 
and benefited by. 

The proposed creation of the first American postal airplane 
line has still another significance. It shows that the Govern 


ment is fully satisfied that the production of aircraft enging 
is now proceeding on such a seale as to ensure a wholly ade. 
quate supply for our military needs. Were this otherwise, it 
would seem hardly likely that the organization of a commercial} 
air service would be contemplated in the midst of the World 
War. It furthermore tends to show that the Government jg 
not waiting for the end of the war to utilize in the pursuit of 
peaceful purposes the enormous aeronautical matériel and 
personnel it is gathering up for the victorious prosecution of 
the war. This wise and farsighted step should be hailed ag q 
valuable indication of the Government’s determination to 
eventually second, with its full power, the efforts the aireraf; 
industry is bound to put forth after the war in the field of 
commercial aeronautics. 


Italy’s Plans for Postal Airplane Routes 


In view of the proposed creation by the U. S. Post Office 
Department of a postal airplane route between New York and 
Washington considerable interest should attach to enterprises 
of a similar nature which are now being attempted abroad. 
Italy, more than any 


of the modern countries pretends to exert its activity over 
the widest possible field of action in the shortest possible time, 
For this purpose the various telegraphic, telephonic, and radio 
communications are obviously insufficient, and may rather 

bie considered as being 
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particularly farsighted 
policy; her progressive 
views on the problem 
of commercial aero 
nauties and her endeay 
ors in this field should 
therefore attract wide 
and more than passing 


notice. 
Last summer the ™ 
Italian Post Office De od 


partment established an 
experimental seaplane 
mail service between 
Continental Italy and 
Sardinia. Although lit 
tle has come to light 
about this enterprise, 
the results attained L& 
must have been promis- 2 
ing enough, for Italy 
now proposes to organ- 


ize an aerial mail serv- Tripoli 


ice between the mother iy 
country and her North fe 

> * ‘ / 
African colonies. Sueh F 


is the announcement 










; dressee for the mueh 
. more detailed written 
information which fol- 
lows by railroad or 
steamship. 
Recognizing the great 
possibilities airplanes 
offer in the organiza- 
tion of mail services, 
the Italian Post Office 
Department has encour- 
aged Italian  aireraft 
constructors to submit 
tentative plans and pro- 
posals for the organiza- 
tion of a regular postal 
urplane service. These 
proposals are now 
heing examined by a 
speeial commission 
which was created for 
investigating the possi- 
bility of establishing a 
system of aerial mail 





Bengazi routes. 
It is but natural that 


Italy should pay the 








Signor Eugenio Del EET » cee P Oo | I : greatest attention to the 
mati, Director-General ; 7 ™~ problem of public 
of the Italian Post , if 20 aw aerial navigation, says 
Office Department, Signor Delmati. At the 
makes in the Rivista de? LOCATION or ITALy’s Proposep Arr Routes time when not. only 


Trasporti Aerei, an 
Italian aero- 
nautieal magazine specially devoted to aerial transportation. 

Daily performances of airplanes, says Signor Delmati, prove 
to all intents that the novel vehicle of locomotion has been so 
perfected as to its constituent parts, but especially in regard 
to its motive power, that truly surprising results are being 
obtained nowadays in matters of safety and efficiency of aerial 
navigation. These results naturally lead one to seriously con 
sider the possibility and advisability of employing airplanes 
not only after, but even during, the war for the purpose of 
supplementing or replacing certain means of present day 
transport by a substantially swifter public agency. 

The Italian Post Office Department is said to follow with the 
most sympathetic interest the technical and practical progress 
achieved by airplane constructors, this with the ultimate view 
of utilizing such progress in the furtherance of its plans for 
a modernization of its mail services. 

As a matter of fact no service requires faster means of 
locomotion than the mail service; this is particularly the case 
today when the feverish commercial and intellectual activity 


Franee and England, 
but even Sweden and 
Norway are actively preparing for the creation of passen- 


ger and postal air lines, Italy eannot, without incurring 
the gravest responsibility, leave the solution of this prob- 
lem to private initiative. This will be readily understood 


if one considers the predominant situation the Italian ar- 
eraft industry holds in the world, which is due to its large 
airplanes as well as to its aireraft engines of national man- 


ufaeture. This situation, if properly encouraged, will enable 
Italy to victoriously resist foreign competition. To this 
eriterion should be added the particular geographic position 


of Italy, by virtue of which it is bound to become the center 
of all aerial routes which will eventually lead from Northern 
Europe to the Mediterranean basin, and hence to Asia and 
Africa. In Signor Delmati’s own words “ Italy must in time 
eonquer the right to serve Europe as a carrier of aerial mails 
and passengers to all countries of the Orient.” 

In view of the above considerations it is however necessary 
that publie opinion be so directed as to properly grasp the 
present limitations of the problem. To say that airplane 
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jines may, at the present moment, be substituted to all other 
means of transportation simply shows a total lack of knowl- 
edge of the difficulties surrounding the problem. 

Thus, for a certain time the coming public air services will 
be limited to linking up localities which possess no other 
modern means of transport, or which are so far distant from 
one another that the creation of an air line will serve to 
materially reduce the time of travel. In other words, before 
one may elaborate a complete system of aerial routes, such 


as may ultimately be substituted to presently existing railway 


and steamship lines, it will be necessary to organize first those 
é . P 
aerial routes which may prove of substantial advantage to the 


AVIATION 101 


to Lybia, and about 2,500 kg. on the way back. For a daily 
air service between Naples or Syracuse and Tripoli airplanes 
having a cargo capacity of 600 kg. would thus seem to assure 
a satisfactory mail service. 

While our aireraft industry appears to be fully able to 
cope with the problem of producing such machines, proceeds 
Signor Delmati, it should not for a moment be believed that 
seaplanes of the type used in the experimental postal air route 
between Italy and Sardinia may be of any value in the pro- 
jected air service with our colonies. The cargo capacity of 
these machines was so limited that their value for mail purposes 
was rendered wholly insignificant. 











A SuccesSSFUL ITALIAN CARGOPLANE: THE THREE-ENGINED CAPRONI 
Central News Photo Service 


mail service and to travelers on account of the saving ot 
time effected. After this first, and most important problem 
will have been resolved one will be able to investigate how 
far the needs of large localities for swift transportation per se 
may warrant the creation of additional air lines between large, 
and possibly not very distant, cities. 

Considering the problem of public air navigation from this, 
essentially practical angle, one may now examine the pos- 
sibilities of, and the advantages accruing from, the creation 
of a postal air service between Italy and her African colonies, 
Tripolitania and Cyrenaiea. 

For a comparison, one may take as a basis of this study the 
mailboat service such as it existed prior to the war, for lack 
of tonnage and difficulties of navigation due to the submarine 
menace have since greatly reduced this service. The same 
remark applies to the railway serviee, with which the future 
air mail is going to be connected, for this too has suffered a 
substantial reduetion. 

The steamship lines between Italy and Lybia (Tripoli- 
tania and Cyrenaica) made four trips a week, the time em- 
ployed between Syracuse and Tripoli being 27 hours, while 
the railroad trip from Turin to Syracuse required 36 hours, 
which is to say that a total distance of about 2,000 kilometers 
could be covered in not less than 63 hours. By covering the 
same distance with an airplane and a seaplane having a 
horizontal speed of 140 km.p.h. the time could be reduced, 
including the time required for stoppage at ports of call, to 
about one-third that employed by rail and steamship. 

To be of practical use the airplane mail route should be 
able to carry all light mail matter, which is at present carried 
by the mailboats, such as letters, postal cards, money orders, 
samples, newspapers, and magazines. Parcel post should be 
excluded from this service for the present time. In normal 
times about 4,000 kg. of mail are carried weekly from Italy 


The steamship lines between Italy and Cyrenaica which 
made only one trip a week, employed, one, five days to cover 
about 1,400 km., and the other, 54 hours to cover about 700 km. 
An airplane mail service could cover these two distances in 
from twelve to fifteen, and from five to six hours respectively. 
The amount of mail carried between Italy and Cyrenaica ap- 
proximately equals that carried to and from Tripoli; therefore 
the cargo capacity required for this service is essentially the 
same as the one set forth above. 

Once the outlined aerial mail routes would link Lybia to her 
mother country its manifold advantages would soon become 
obvious, particularly in view of the shortage of tonnage which 
it will take quite some time to replace with new constructions, 
even after the war is terminated. To increase the usefulness 
of the trans-Mediterranean air lines it would seem necessary 
to interconnect the principal cities of Tripolitania and Cyrenai- 
ca by local airplane lines; such a service could be run to ob- 
vious advantage by machines having a much smaller cargo 
capacity than the ones above considered. For this purpose a 
large number of military weight carrying machines will un- 
doubtedly become available after the war. The importance 
the future aerial inter-city lines may have in the economic 
progress of Lybia may best be gaged by the fact that the 
shifting sands of that colony make the construction of rail- 
roads a very expensive and hazardous undertaking. The 
establishment of postal and passenger airplane routes would 
thus furnish a promising solution of the great difficulties 
under which public transportation labors in Northern Africa. 


Signor Gianni Caproni’s Views 
Such being Italy’s official attitude in the matter of com- 
mercial aviation, it seems interesting to hear Signor Gianni 


Caproni, the well known constructor of large multiple engined 
airplanes, state his views on this subject. In an interview 
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granted to the aforenamed magazine Signor Caproni expressed 
himself as follows: 

“ Aviation, which has become such a decisive factor in the 
world war, is bound to exercise in the near future a consider- 
able influence upon the economic fabric of every country; one 
so important, indeed, that a nation’s very future might well 
hinge upon the development of this novel means of locomotion 
and transport. Up to now the mastery of the world belonged 
to him who possessed the mastery of the sea; but it may ere 
long become the property of him who will hold the mastery of 
the air. 

“To achieve this object, a contest of aerial construction 








February 15, 19]g 


sailing vessels began to feel in earnest the competition of large 
steamships. 

“In view of this parallel, it is interesting to note that the 
airplane is already capable of taking the place of other means 
of locomotion in certain regions and under certain cireyp. 
stanees, and with manifest advantages. It would be ludicrous 
to organize an aerial transport service in regions where rajj. 
road trains cover considerable distances in a few hours anq 
under any atmospheric conditions. To be of any practical use 
a publie service must offer the advantages of convenience and 
regularity. In the Northern countries of Europe, for instance, 


where heavy fogs are frequent during long periods of the year 
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already is manifest among the major nations of the world. 
And in this race Italy seems to be predestined to become the 
mistress of the air. In fact, no other country in Europe finds 
itself so favored by geographic and atmospheric conditions as 
Italy for its future role of forming the stepping-stone of the 
air routes which will eventually lead from Northern Europe 
to the Mediterranean Sea and to Africa and Asia. 

“ Ttalian aviation has, in the opinion of experts, a consider 
able lead over the rest of the world in large, weight-carrying 
machines of a type which is particularly adapted to the trans 
port of passengers and goods between Europe and her colonies, 
as well as between continents. To cite an example of the 
potentiality of these machines, I may be permitted to recall 
that not so long ago Gabriele D’Annunzio made a 1400-km. 
non-stop flight over the principal cities of Italy in an airplane 
which carried three passengers besides himself. As may be 
seen, the instrument wherewith to achieve supremacy in com- 
mercial aviation is readily available; it then only remains for 
us to possess the necessary spirit of enterprise and tenacity 
which is needed for putting all these conditions to a use favor 
able to our attaining the mastery of aerial trade. 

The coming advent of commercial aviation does not, how 
ever, mean that aerial transport machines will take the place 
of railroads and steamships, or will at once enter into com 
petition with land and sea-borne eraft. This will require a 
certain time. It is, nevertheless, comforting to note how im 
mense have been the strides which aviation has made in so 
short a time if one compares the brief and rapid evolution of 
the airplane with the time which elapsed between Fulton’s ex 
periments and the advent of the first cargo boats. This great 
speeding-up of progress is mainly due to a greater perfection 
of technical means and a higher development of science. The 
first steamboats had hardly space enough to carry the crew and 
the coal needed for short voyages, and decades passed before 
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one cannot expect to run an aerial transport service with any 
hope of success as long as the problem of air navigation in fog 
is not solved. A step in this direction has already been made 
by the use of radio-goniometries, that is, the determining of an 
aireratt’s position from two land stations by radio telegraphy. 

“A further difficulty which is at present likely to hamper 
the development of commercial aviation is the considerable cost 
the installation of an aerial transport service involves. All 
these difficulties would seem to indicate that it is somewhat 
premature to think of establishing commercial air lines at the 
present time. Nevertheless, there exist a number of cases 
where atmospheric conditions permit one to expect the run- 
ning of air lines with a justifiable hope of regularity. Such 
may be considered the air lines which will eventually start 
from and converge in Italy, which country, thanks to its ex- 
cellent geographical position, is likely to become an important 
center of aerial traffic. Such air lines seem particularly prom- 
ising in cases where land and sea-borne traffic has to follow 
long, cireuitous routes, because in this ease the higher cost of 
aerial transit will be compensated for by the greatly shortened 
duration of the voyage. 

“The most important and immediately practicable aerial 
service appears to be that devoted to the carrying of mails 
between the mother country and her colonies. ‘To cite an ex- 
ample, at present it takes Italian mail steamers fifteen days to 
go from Genoa to Massaua (Eritrea), while a Caproni triplane 
could cover the same distance with mails and twenty passen- 
gers in less than two days, allowance of time being made in this 
estimate for the stops provided at the principal ports of eall 
for the exchange of mails, the landing and receiving of pas- 
sengers, ete. In the colonies, too, the large airplane may ere 
long become a valuable means of transit because of the few 
railway lines available and the immense loss of time incurred 
by caravan travel.” 
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Standards of Construction, Fire Hazard and Fire Protection for Hangars 


The following standards and recommendations have been 
prepared and are presented by the Queen Insurance Co. of 
America to indicate a general outline of good practice in well 
recognized fire prevention methods. They contemplate the 
hangar and shop equipment of a modern flying field, but it 
will be noted that they may be applied with equally good effeet 
in the construction and equipment of a private hangar so far 
as the needs of the private owner may extend. 


Construction 


Walls: Structural steel | 7 


. on Ya 
framing, panelled with metal | $3455 
lath, or expanded metal, and Fa Mee 


o 
} > , O | 
cement plaster, or other type T | 
of non-combustible materials, Nn 
and finished with similar non- os lanl 
combustible sheathing and air Sh So: 
space where climatic condi lll oa 4 
tions require reliable econom- ; 
; ating | Guard House & Fi 
ical heating. ahi fives Canrs 

Roof: Structural steel * & Equipment, Mounteo 
trusses with steel purlins and — [ CHEMicat Exrineursners - 


direct communication therewith, thus avoiding introduction of 
kindling and fuel materials and the handling of ashes in the 
hangar. Chimneys should be built from solid foundations on 
the ground and of brick construction with tile flue linings. 
Combustible roof materials or supports should not enter walls 
of chimneys. 

Lighting: Incandescent electric installed in strict conformity 
with the National Electrie Code with which all competent con- 
tractors are familiar. 

Repair Work: Should be 
done in separate building pro- 
vided for that purpose. The 
repair shop should be of ap- 


5 5 Z - proved non-combustible con- 
35s & ze struction, and preferably sub- 
2535 22 divided by a properly para- 
24z8 a3 petted fire wall so that wood- 
2 eS 223 working and plane shop may 
B28¢ 238 be separated from the metal 
5252 232% working and motor shop. The 
ed Eze? power plant should be lo- 
t=<=z, cated in a separate section 





nelled with approved as- ava k. . U1 
—" = Stes" eut off by fire walls. The 
bestos slab or other approves cicviccaiililiniiis : : ie ia a ate . ae 
fire resistive roofing. Trusse = i a — a, openings in fire walls should 

2 SIStl . sses ) » | | ’ 
hould not be less the 25 feet = oe) fey be protected by standard fire 
should not be less than 29 a 4 w doors properly installed. All 
minimum height above floor. | 2 | ) J < | Se - S] I = decgy alled. 4 

Windows and Skylights 2 z = a — ing of volatiles 
should be of metal frame = # 2 | and other fire hazards of shop 
and sash and screened with | work should be safeguarded 
small mesh heavy gauge wire, SS omens, seid tty ars In accordance with standard 
or preferably, glazed with ee Sana practice, details of which are 
ies glans. Wioms OF Buitoine numerous but well standard- 

. . /, mn ° . a . 

Doors: Main doors should Wen Oren ized. Further information 
be located in that side of GASOLENE STATION, « along these lines will be fur- 
hangar not facing neighbor- Tanks UNDER WP = = 
hangar not facing g Rasnain nished in accordance with in- 
mg buildings ee _ be Nio Scace divtiedh enais. 
of “quarter door” overlap- = ee I . 

2 : n General: It is recog- 
ping sliding type with exten- nieot that a eset . oe 
sion rails beyond each side of ae oe ASS ’ ke at ae = = 

, Earner ; ore ; 
hangar so as to permit clear of acjamment anc Gmina 
opening the full width of the Fiyrtr KFreryo work in hangars is probably 


building. Doors should bs 

of non-combustible material, 

such as angle iron frame with corrugated steel covering. Such 
doors might well be installed also at rear end of hangar, not 
only to give easy access to Repair Shop desirably so located, 
but also to increase the facility with which machines may be 
removed in the event of fire. 

Floor: Conerete on earth. 

General: It will be noted that the foregoing standards 
aim to secure non-combustible construction. The further ob- 
ject of fire resistive construetion is, of course, desirable. 
Either type, however, will minimize the seriousness of fire haz- 
ards within or without, for the protection of the machines 
themselves. At the occasional sacrifice of some facility in con- 
struction, non-combustible materials can always be used in 
place of convenient combustible substitutes. 

Spacing of Buildings 

Without adequate outside fire protection buildings, espe- 
cially hangars, should be separated not less than 75 feet if of 
non-combustible construction, and not less than 150 feet if of 
combustible roof or wall construction. If there is good outside 
fire protection these distances may be reduced, say, one-third. 
This spacing may seem exeessive, but it is deemed highly de 
sirable in order to reduce the exposure to which the ecombusti- 
ble surfaces of airplanes would be subjected when being re- 
moved to safety from a hangar of ordinary construction in the 
event of fire in a neighboring building; or, in the ease of non- 
combustible construction, to prevent congestion of machines 
in tront of hangars too close together. Attention is called to 
the importance of distributing machines among the several 
hangars of a group so as to avoid congested housing of costly 
machines subject to a single fire. 

Fire Hazards 

Heating: Steam, hot water or hot air. Source of heat 

should invariably be installed outside of hangar itself without 


inevitable, but this should 
be minimized and standard 
waste cans provided and their use enforced. All-metal venti- 
lated lockers should be provided for clothing. Use of gasoline 
in blow torehes or similar devices should be probibited in 
hangar. Cleaning of motors in a hangar or other work invit- 
ing the open use of gasoline should be discouraged. This sort 
of work should be done in repair shop or preferably in the 
open if possible. If gasoline is allowed to remain in airplane 
tanks when brought into hangar, the draining or filling of 
tanks in the hangar should be forbidden. The fire hazard of 
flooding the earbureter when priming an engine preparatory 
to flight is considered to be often serious; and it is therefore 
urged that a machine be removed to an unquestionably safe 
distanee from hangar and other machines before the engine is 
primed or started. In conformity with good practice, machines 
should not be allowed to approach closer than 150 feet to a 
hangar under power. 

Gasoline Supply should be kept in underground tank not 
less than fifty feet from nearest building, and equipped with 
approved pump and a minimum working length of hose. 
Reservoirs of planes should be filled only at the outside gaso- 
line station, and by hose. 

Fire Protection 


Not less than one approved chemical extinguisher of the 
carbon-tetrachloride type and six standard fire pails should be 
provided for each 2500 square feet of floor area or fraction 
thereof, also fire axes and pike poles; all distributed to best 
advantage, and their locations conspicuously marked. If reli- 
able, adequate, organized outside hydrant and hose protection 
is not available, a suitable number of hand-drawn, mounted 
chemical units should be provided. 

Watchman: Watchman or guard service should be provided 
covering all portions of the premises. Any special heating 
necessary for watchmen or guards should be properly installed 
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in a guard house and not in a hangar or other building of 


importance. 


The Queen Insurance Co. of America, 84 William Street, 
New York, will weleome opportunities to advise with airplane 


February 15, 191g 


manutacturers or users or others interested in such buildin 
projects, or their architects, on the application of the fore. 
going or any other fire prevention or fire protection standards 
and practice. 


An Airplane Propeller Turning Lathe 


An airplane propeller turning lathe has been designed by 
the Defiance Machine Works for the turning of propellers and 
struts, as used on the various types of aircraft, but it can also 
be used for the production of other irregular shaped articles 
of varying lengths and widths up to 12 in. in width or diameter 
by 10 ft. 4 in. in length. This machine is one of the latest 


frame supporting the ecutter-head and guide roller is gibbeg 
to the carriage and vibrates in a path to correspond with 
the shape of the model placed into the machine and is con- 
nected with a convenient hand lever to bring the cutter-head 
‘up to the work or throw it back out of the way which ean be 
accomplished while the machine is in motion. 



































THE DEFIANCE PROPELLER TURNING LATHI 


adaptations of a copying lathe and will produce exact fae 
similes of the models used, producing both right and left hand 
pieces from the same model, and by a simple, quick adjustment 
of the tail stock, either end of the work or the entire piece can 
be made larger or smaller than the model. 

The feeding machanism which controls the eutter-head ear- 
riage is arranged to feed from right to left or from left to 
right alternately, or it may be adjusted to feed in one diree- 
tion only. The starting station may be at the right or left 
hand end of the machine as desired. It has five changes of 
feed from 4g to % in. varying 1/16 in. to each revolution of 
the work being turned and it can be started or stopped in 
stantly at any position of the eut. At the slowest rate of 
feed it will turn 24% in. per minute and at the fastest rate 
13 in. per minute. Adjustable stops are provided for auto- 
matically regulating the length of travel to the eutter-head 
which can be instantly set for any length of turning within 
the range of the machine. 

The eutter-head is fitted with six right and six left hand 
knives to feed both ways and will turn successfully either 
hard or soft wood. It is mounted upon a sliding frame and 
supported by a substantial carriage which travels across the 
path of the material to be turned by means of a heavy feed 
serew driven by double friction pulleys operated by a con- 
venient hand lever for starting the feed which is automati- 
eally disengaged when the end of the cut is reached. The 


A hollow chuck is used when turning propellers on this 
machine, as each blade of the propeller is turned separately. 
The propeller is clamped in this chuck by means of a pin whieh 
is inserted through the hub, holding it securely and centering 
it accurately. This chuck is also used when turning struts that 
measure over 5 ft. in length. 

A centering device can be furnished when so ordered for 
centering the stock before being placed into the machine. By 
this method smaller stock in the rough can be used whieh 
effects a larger saving in material. This device locates the 
center marks quickly and accurately. 

The machine, as regularly furnished, is supplied with one 
steel cutter-head complete with knives, one governing 
model, counter complete and the neeessary oil cups and 
wrenches. 

The counter is furnished as follows: shaft 2 3/16 in. x 13 
ft. long; three No. 3 roller bearing drop hangers, fitted with 
rack and pinion belt shifting apparatus; one two-step cone 
pulley 4 and 6 in. diameter by 21% in. face; one drum for 
driving cutter-head 16 x 77 in., made up of 7 pulleys 16 im. 
diameter by 11 in. face; two feed pulleys 5 x 2 in. and 3 x 2 
in.; tight and loose pulleys, 12 x 4 in., with the loose pulley 
fitted with sectional bronze bearings; speed 420 r.p.m. 

This lathe oceupies a floor space of 68 x 120 in., weighs 
3580 Ib., and takes 6 hp. to drive, a 7 hp. electric motor being 
suggested as the proper power installation. 





eo tc 


oF 


ase ~s Ss OO eS OPS hlCUO 


1918 


ding 
‘Ore. 
ards 


bed 
‘ith 
on- 
ad 

be 














The Cleveland Aero Engine 


Considerable attention has been directed lately to an aero- 
nautical engine which is a decided departure from the usual 


design, and which has many novel and interesting features.. 


This particular engine is the Cleveland aero motor designed by 
Walter C. Willard. 

In this engine parts are so standardized that the same parts, 
with few exceptions, may be used in the assembly and repair 
of any size engine from 100 to 600 hp. and, as the design is 
yery simple, the engines may be produced with sufficient ae- 
curacy under forced production. 








SIDE ELEVATION 


Figs. 1, 2, 3 and 4 show the Model 4 150 hp. This model 
has six cylinders (5 in. by 6 in.), arranged with their axes 
parallel to the drive shaft. This is known as the “ barrel” 
type of motor, and with this type head resistance is reduced 
toa minimum. Each cylinder transmits its power to a single 
throw crankshaft. Each crankshaft has a bevel gear, which 
meshes with a large “bull gear” on the main drive or pro- 
peller shaft. The propeller shaft turns at half the speed of 
the crankshafts. In this way high piston speed is obtained, 
and at the same time an efficient propeller speed. Also as the 
drive shaft turns at half the crankshaft speed, the cams operat- 
ing the valves may be mounted directly on the drive shaft. 
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Fic. 2. Secrion 


The engine is of the four-stroke cycle type, explosions oecur- 
ing regularly in sequence around the ring of eylinders. There 
is a power impulse on the propeller shaft every 60 deg. of 
rotation. All-ball-bearing construction is used, and in this 
way much lubricating mechanism is done away with and 
weight is saved. Considerable weight is also saved in doing 
away with a crankcase casting; only a light sheet metal case 
being required. 
Cylinders 


The cylinders are designed and supported in such a Way as 
to minimize the stresses due to changes in the temperature. 
Strains due to combustion at the piston head are taken up by 
& pair of steel alloy studs so placed that each main bearing is 





hung in a sort of U-shaped saddle, the studs passing clear 
through the cylinder heads. 
Valves 

Two intake and two exhaust valves are provided for each 
cylinder. One cam is used for all the intake valves, and one 
cam operates all the exhaust valves. Each valve is inde- 
pendently adjustable for clearance. The valves are inter- 
changeable, and each pair of valves is operated through a 
single bell erank and push rod. 

Cooling System 

The engine is water-cooled. 
The gas intake manifold and 
the water intake and outlet 
are all incorporated in a 
single casting forming the 
cylinder heads. Water is 
circulated by a pump. 

Lubrication 

All the lubrication _re- 
quired is secured by the 
running of oil on the “ bull 
gear.” This gear throws the 
oil about to properly lubri- 
cate other parts. The excess 
oil is pumped from the oil 
case and used over again. 


Ignition 








Mig. 3. Enp Evevation The ignition system is so 
arranged that either two 
magnetos, a magneto and a battery, or two batteries may be 
used. The plugs are located so as to have complete combustion 
take place in the shortest time possible. The plugs are so 
placed that there is no danger of their coming in contact with 
any oil which might possibly accumulate. The plug bosses are 
completely surrounded with an ample supply of water. 
Starting 

The engine may be started by cranking from the machine, 
by eranking at the propeller end, or the engine may be fitted 
with anv type of self-starter. 
The mounting of the engine is 
of the three-point type. 


Materials 


Materials have been chosen 
for this engine which offer 
strength and endurance quali- 
ties, and each alloy is chosen 
so as to be fitted for the par- 
ticular work required of it. 

The crankshafts are forgings 
of chrome-nickel steel, carbon- 
ized and heat treated. The eon- 
necting rods are of the same 
material, although differently 
heat treated. The “ bull gear ” 
and drive pinions are also of 
chrome-nickel steel so carbon- Fa. 4. 
ized and heat treated as to give 
long life, These gears are non-adjustable for piteh line mesh. 
The main drive shaft is from the same steel alloy. The bear- 
ing supports are of manganese bronze. The cylinders are of 
30-40 point carbon steel tubing, with the jackets and the plug 
hosses welded to the steel tube. The combination cylinder head 
and manifold are an aluminum easting. The pistons are of 
aluminum alloy, and have three rings each. The valve seats 
are of phosphor bronze and are easily replaced. 
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VALVE MECHANISM 


New Balloon Fabric Patented 
A new process balloon fabrie has been developed by John 
R. Gammeter of Akron, Ohio, and a patent has been applied 
for. The new fabric consists of rubberized, interwoven parallel! 
threads of cotton, linen or silk, the whole being attached to a 
thin sheet of pure gum to keep the threads in a band while 
weaving, when they are passed through a rubber cement. 
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The Y. M. C. A. School for Air Mechanics 


The insistently recurring demands of the Army Air Service 
for aircraft engine mechanics emphasize the necessity and im- 
portance of building up an organization of men capable of 
taking efficient care of our military and commercial airplanes. 
To fill this need the West Side Y. M. C. A. of New York City 
opened some time ago a school for air mechanies where pros 




















STUDENT STARTING ENGINE ON Test BLOCK 


pective applicants to Army service are given a thorough course 
in the care and repair of aireraft engines. 

Because of the increasingly large number of men who are 
daily applying for this instruction the West Side Y. M. C. A. 
has been compelled to recently inerease the capacity of its 
school for air mechanics, In order to give each student the 
benefit of demonstration de visu, the Y. M. C. A. has aequired 
from another school, which went out of business, a Gnome 
engine and three other aircraft engines of diverse types. A 
number of parts have also been purchased. This matériel is 














LEARNING THE CONSTRUCTION OF AN AIRPLANE 


being used with the one already on hand in the courses of 
plane and engine assembly and repair. 

As a result of its work the school recently received a letter 
from the United States Public Service Reserve in which it was 
suggested to send any eligibles to join the service and thus he Ip 
in the drive this organization is making for getting 4,000 motor 
mechanics for the Army. In reply several graduates of the 
air mechanical school joined the service. 

In referring to the benefit ot the school to the indiy idual and 
to its constant growth, the management Says: 

“A mechanical genius who had sacrificed his bent to a low 
salary job as bookkeeper, heard of the call for men to do their 
bit keeping airplanes in repair, went through the school and is 
employed at three times the salary in an airplane factory at 
Plainfield, N. J.; he could not pass the Army phliysiecal test. 
The enrollment always is far ahead of the capacity.” 


A New Safety Dual Control 

A new safety dual control of the Dep type has been brought 
out by the Michigan Aireraft Co. of Grand Rapids, Mieh, 
The advantage of this new type is that it provides a complete 
release of the student’s control system, while the wires lead. 
ing from the instructor’s yoke and rudder bar are positively 
connected to the control surfaces, in compliance with standard 
practice, and are not affected by the operation of the student 
cut-out device. 

















STUDENT’S ContTROL CONNECTED 


The wires from the student’s aileron wheel run to a pulley 
on the instruetor’s control. This pulley is mounted on a sleeve 
whieh is ordinarily connected with the main aileron control 
by a tooth elutech. A turn of the eut-out wheel (located on 
the further side of the yoke and on a level with the bottom 
of the hand wheel, in the photographs) disengages the clutch 
and the student’s control. The elevator wires from the front, 
or student’s seat run over pulleys on the side of the instruet- 
or’s yoke, a similar clutch being fitted. The rudder bars are 
inter-connected through sprockets, strong block cha'ns, and 
cables, the student’s control system being again fitted with a 
clutch which allows it to be released at will by the instructor. 
These clutches are all operated by the single eut-out wheel 
mentioned above. 











STUDENT’S CONTROL RELEASED 


lhe whole system is relatively simple and is positive i 
operation, while at the same time it in no way interferes with 
the direct operation of the controls by the instruetor. 


\ircraft Inventions Wanted 


The National Advisory Committee for Aeronauties has issued 
the following: 


All parties desiring to bring to the attention of the Govern- 


ment inventions pertaining to aeronautics, or suggestions for: 


improvements of existing types of aireraft and their appurtel- 
ances, are requested to communicate with the National Advis- 
ory Committee for Aeronautics, Munsey Building, Washing- 
ton, D. C., and to submit comprehensive outlines of the pro 
posed devices, together with necessary drawings, data, and the 
results of tests, if tests have been made. 
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plete Aeronautics, January 2, 1918 much the same as in the ordinary engine at ground level; of 
lead- Aireraft Engines at High Altitudes.—Whatever types of course, as the altitude increases these super-compression en- 
‘Vely engine may eventually predominate among military and naval ines are subject to same rate of fall in power common to the 
idard sireraft, there is at least one respect in which they will differ ordinary type, but instead of this reduction commencing as 
ident very widely from those used for the propulsion of commer- soon as the machine leaves the ground, it does not commence 


gal airplanes—namely, the height at which maximum power _ until after an altitude of 10,000 ft., or thereabouts, has been 
yill be available. The power developed by an ordinary attained. Obviously there is a distinct limit beyond which this 
i engine of fixed compression ratio becomes less as the height of  “ super-compression ” eannot be carried, although it is diffi- 
the machine above sea level increases, the fall in power being cult to say what this limit precisely is; for instance, if it 
roughly proportional to the fall in density of the atmosphere. were required to maintain at 20,000 ft. a compression pressure 
This reduction of power is due to two causes—firstly, because corresponding to that obtained by a ratio of 5 to 1 on the 
the pressure of the atmosphere becomes less as higher altitudes ground, then a ratio of more than 9 to 1 would be necessary. 
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are attained, and, the compression ratio being constant, it Moreover, this arrangement is fraught with considerable risk, 
follows that the compression pressures and consequently the for in the event of the pilot inadvertently opening the engine 
explosion pressures are reduced accordingly; secondly, owing “all out” while on the ground, extensive damage to the engine 
to the lower density of the air at great heights, the mass of would inevitably result. 

the mixture drawn into the cylinders during one induetion What is really wanted is some practicable scheme of forced 


period is less than when the machine is on the ground, con- induction and variable compression, so that the mass of the 
sequently the “heat value” of the charge is reduced. An charge and the pressure to which it is compressed remain con- 
ordinary engine running at a height of about 15,000 ft. de- stant under all atmospherie conditions. In designing an 
J velops little more than half its power output at sea level; engine to operate at very high altitudes many difficult prob- 
fortunately the air-resistanee (and the lift) diminishes as the lems are encountered in connection with carburation, owing to: 


height increases; but as the fall in resistance is not quite so the extremely low temperatures obtaining. Machines capable 
rapid as the diminution of power, the speed and also the rateof of flying at 40,000 ft. will doubtless make their appearance 


n climb deteriorate as the airplane climbs higher. in due course, but in such machines the ordinary carburation 
h Now, if an engine could be constructed whose power out- arrangements would be futile. Some form of direct injection 
put remained constant at all heights, present airplane per- will be essential, and unless special means be provided it is 


formances could be tremendously improved; and it is along highly probable that the petrol tanks themselves will freeze. 
these lines that engine design is bound to proceed. On the It is by no means impossible that in future machines intended 
surface the design of such engines may not appear to be to fly at these prodigious heights the petrol will be vaporized 
attended by many difficulties—neither is it, up to a certain ma boiler preparatory to entering the cylinders. 

point. Several engines are already in existence which develop 


, ts y il (Madrid), December 15, 1917 
their maximum power at 10,000 ft., but nobody has vet brought Espana Automovil fadrid), December 15, 1911 


4 forward a practicable scheme for maintaining constant power A Visit to the Déberitz Aviation Field——Captain von 
up to 20,000 or 30,000 ft. The system at present employed Pustau, of the German navy, describes in the Deutsche Warte 
is to provide a combustion space so small that the ecompres- a visit he recently made to Déberitz, Germany’s principal 


sion ratio is from 6.5 to 1 to 7.5 to 1. At ground level the aviation center. Speaking of the artillery airplanes, von 

use of so high a compression for any length of time would  Pustau declares that the Geber model is fitted with a radio 

be impossible, consequently at very low altitudes these engines apparatus which has an effective radius of 50 km. and weighs 

are kept well throttled down, and only fully opened out at only 30 kg. complete. The problem of receiving radio mes- 

about 10,000 or 12,000 ft., when the compression pressure is sages on airplanes has been satisfactorily solved by increas- 
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ing the intensity of the sound waves. For high altituce 
flying electrically heated machines are now available. 

In regard to the armament of the German airplanes bombs 
varying in weight from 4.5 kg. to 300 kg. are carried by the 
bombardment machines; for the use of battle airplanes a 2 em. 
quickfiring gun has been developed, which is synchronized 
with the engine and fires through the blades of the airscrew. 

Flight (London), January 16, 1918 


On the Schiitte-Lanz Airship.—tIneidental to the conferring 
of an honorary degree upon Prof. Schiitte, the inventor of 
the Schiitte-Lanz wooden frame airship, it has just been made 
public in Berlin that a Schiitte-Lanz some time ago accom 
plished the longest airship erulse on reeord er rmany to Col 
stantinople. ‘The paragraph issued semi-oflicially 
regarding the technical 
in the construction of S. 


says that 
levelopments which have taken plac 
L. airships during the war nothi 
has reached the public for military reasons. It is said to 
however, that these vessels have 


be an open secret, been asso 
ciated in very eminent degree with German aerial operations 
on land and sea 
Flying (London), January 9, 1918 
The Italian SV 200 Hp. Fighter—The “S\ 
stands for Savoia-Verduzio) is a single seater tractor biplane 
Struts are ¢ 


(Whic! 


f steel tubing, inelined so as to do awav wit! 


the wiring, which is usually employed to take care of the li 


and landing strains on the wings. The incident wiring con 


In aggressive aerial tactics 
prineipal 
A speed of 139 m.p.h. is claimed for the “ S\ 


forms to the customary practice. 
its speed and armament are the 


features of 1ts 
formidability. 9 


when flying near the ground. Two Vickers machine gum 
are arranged to fire through the propeller. 

The upper plane has a span of 30 ft. 3 in.; overal 
length, 29 ft. % in.; overall height, 9 ft. 1 in. Area o 


the lttine surface, 26] Sq. It. Weicht of the machine empty, 
1,267 lb.; gross weight, 1,763 lb. In the gross weight a mil 

tarv load of 495 Ib. is distributed as follows: Fuel and oil 
sufficient for an air endurance of 2% hours, 220 Ib.; pilot. 
176 lb.; the two Vickers machine-guns, 99 Ib. The loading of 
the machine is 7.2 lb. per sq. ft. of surface and 10.1 Ib. 
per b.hp. 

In 1 min. and 40 see. the “SV” ean elimb to 3250 ft.; 
t min. 30 see., 6500 ft.; 8 min., 10,000 ft.; 12 min. and 50 

13,000 ft. 

The SPA-6A engine, which is installed in the “SV” is a 
6-cylinder water-cooled engine having a nominal horsepowe1 
of 100, and which shows a normal horsepower on a benc! 
test of 220 at 1600 r.p.m_ Bore and stroke, 5.31 by 6.69 in. 
Overall dimensions of the SPA engine: length, 5 ft. 1 
height, 3 ft. 3y4 in.; width, 1 ft. 64% in. 

Weight of the engine complete, dry, 564.22 lb.; 
brake horsepower, 2.55 lb. Two Zenith carburetters and two 
Type N2 Marelli magnetos are used. 
at the rate of 99.4 lb. per hour; 7.6 ounces per brake hors« 
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power. Lubricating oil is consumed at the rate of 7.05 |b 
per hour; 0.53 ounces per brake horsepower. 
The Aeroplane (London), January 8, 1918 
British Aerial Medi al Service Prope sed. Discussil o tiie 


unification of the British Air Services and the creation of the 
Air Council, the British Medical Journal says: 

“ The Order contains no reference to an Air Medical Sery 
ice, but it is clear that such a service must at once be estab 
lished, and it is sincerely to be hoped that the vacant seat 
on the Air Couneil may be filled by its Director-General. 
Part of the work of the Air Medical Service will be of the 
ordinary kind which falls to be performed by every military 
medieal service, but much of it will be conditioned by the 
peculiar duties of an air foree. 

“A man who aspires to fly must be submitted to very strict 
physical examination by the Air Service medical officer before 
he is sent to be trained; he must be very carefully watched 
during his training to discover any latent weakness, and after 
he has been passed as a flier constant supervision must be 
kept over the state of his general health, and especially ove: 
the condition of his nervous system, to insure that the per 
fect adjustment between brain, and muscles, which 
he must have possessed when he passed the flying tests, is 
maintained, 

“ Civil practitioners have hitherto had nothing to do with 
air problms, and physiologists very little. It is therefore 


senses, 


February 15, 1918 


incumbent on the Secretary of State for the Air to institute 
and eneourage research into the special physiological and 
medical problems awaiting solution for the greater efficieng 


of his service and the saving of lives and equipment.” 
Flight (London), January 17, 1918 
I lustralian Record Flight.—Some very fine perforp. 


ances were put up in Australia in November last by Lieut 
W. J. Stutt, a pilot of the State Aviation School. On his 
Curtiss biplane, he flew from the Richmond school pea, 
Sydney, N.S.W., to Point Cook near Melbourne, Victoria, 
covering the journey of 600 m. in 9 hr. 32 min., his best 
non-stop being 263 m. in 3 hr. 37 min. He improved on this 
considerably on the return journey, for which his total time 
was 7 hr. 20 min. He had one stop of 1 hr. 17 min, af 
and his best non-stop run was 342 m. in 4 by 
10 min., averaging 82 m.p.h. This is a record for Australia. 
Lieutenant Stutt is the first aviator to fly between Melbourne 
During the return journey he 
bad weather, and after passing Goulbum 


Cootamundra 


and Sydney in one day. 


é countered very 
was driven out to sea by a ralustorm. <A passenger Was éar- 
the first part of the journey, but Lieutenant Stutt 
for the concluding stage, as the engine was not run- 
Point Cook was left at 5.53 a.m., Coota- 
nundra reached at 10.30 a.m., and left at 11.20 a.m., the 


ried’ durin 


at its best. 


machine finally landing at Richmond at 2.50 p.m. 
Flying (London), January 16, 1918 
German Aero-Engines.—The three principal German makes 
of aero engines are each represented by two different sizes, 
the Benz engines being of 160 h.p. and 220 h.p., the Mer- 


cédés 160 h.p. and 260 h.p., and the Argus 120 h.p. and 200 


.p. On only the last-named engine has there been mueh 
attention given to elaborate finish, and the other two makes 
ceive evidence of a great deal of diseretion in the question 


of finish as well as in simpheity of detail. The Argus engine 
has its eylinders arranged in pairs 
iron water-jacket enclosing the two cylinders, 
desien ot 
the others. 
the design of 


only one whieh 
vith one sheet 
and on the whole the this engine does not seem 
eq ial to that ot 

The progress made in these engines during 
the war is perhaps best indicated by that of the Benz engine, 
which secured premier place in the German aero engine 
1915, and the present-day engine shows that a weight 
one-third has obtained, and even 
after this savine of weight has been effected the engine gives 


one ol 
trials of 
been 


reduction of about 


a better performance than the pre-war model. 


The following performances were found possible with a 


L.V.G. machine fitted with a 160 h.p. Benz engine and a 
D.F.W. Aviatik machine fitted with the larger size of Benz 
engine: 

Engine, 160 h.p. Benz. 


Numbe r ot erew, two. 

Span, 42 ft.; length, 27 ft.; height, 
fully loaded, 2140 Ib. 

Air duration, 4+ hr. 

Speed at YUUU TT.. 

Speed at 10,250 ft., 

Climb to 5000 ft., 


L560. 


10 ft. 
Total weight 
Revolutions per min., 30. 
Revolutions per min., 1349. 
Revolutions per nin.,. 


65 m.p.h. 
60 m.p.h. 
15 min. 20 see. 


13 
13 


Climb to 10,000 18 min. Revolutions per min., 1330. 
Engine, 220 h.p. Benz. 
Number of crew. two. 


Total military load, 545 Ib. 
Speed at 6500 ft., 96 m.p.h. 
Speed at 10,000 ft., 944% m.p.h. 
Climb to 6500 ft., 11 min. Revolutions per min., 1340. 
Climb to 10,000 ft., 20 min. 8 see. 
Revolutions per min., 1330. 

Air duration, about 34% hr. at 
including climb to 10,000 ft. 

Approximate ceiling, 17,000 ft. 

Total weight fully loaded, 3245 |b. 

Total military load as follows: Pilot, 180 Ib.; passenger: 
180 lb.; Spandau gun and ammunition, 65 I|b.; Parabellum 
oun, 46 lb.; deadweight, 74 Ib.; total, 545 Ib. 

Span, 43 ft. 6 in.; leneth, 25 ft. 101% in.; height, li &. 

Surface of main planes, 455 sq. ft. 

Weight per sq. ft., 7.1 Ib. 

Weight, fully loaded, per horsepower, 16.5 Ib. 


Revolutions per min., 1410. 
Revolutions per mil., 1390. 


full speed at 10,000 It, 
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News of the Fortnight 


Aviators’ Special Pay to be Discontinued 

It is announced from Washington that following the 
receipt of a cablegram from Gene ral Pershing the War De- 
partmen t has been led to consider the discontinuance of 
yiators’ special pay. The matter has not, however, 
jefnitely been decided upon as yet. 

General Pershing’s cablegram is as follows: 

“Por the reason that flying duty in the Air Service is no 
more hazardous than duty with combat troops and involves 
yothing like the hardships endured by troops which oceupy 
yenches, repeal is recommended as early as possible of laws 
providing increased rank and pay for qualifications as junior 
nilitary aviators, military aviators, junior military aeronauts, 
military aeronauts, and for any other increased pay for en. 
ging in aerial flights. 

“Such laws are productive of improper balance in rank 
ad pay and result in injustice to other men and are no longer 
yecessary in order to get personnel as was the case when 
passed and aviation was in experimental stage. Gen. Foulois 
isin full aceord with the recommendation.” 

Acting upon the recommendation Seeretary Baker has sub- 
nitted the text of a bill to the Senate Committee on Military 
Affairs for introduction in that body at an early date. It 
vill apply to both present and future aviators and eadet avia- 
tors. At this writing it had not been printed, but it is under- 
sood that it will create another grade of aviator, to be filled 
by especially qualified civilians and that the pay for same will 
be $150 per month. 


Annual Report, U. S. Coast Guard 


The annual report of Capt. E. P. Bertholf, Commandant of 
the U. S. Coast Guard, contains the following reference to 
east guard aviation: 

“Development of the project for utilizing aviation in the 
work of saving life and property has been suspended during 
the past fiscal year, except in the matter of training person- 
vd. The authority of Congress was obtained for the estab- 
lishment, equipment and maintenance of ten aviation stations 
for the Coast Guard and a school for special instruction in 
aeronautics also was authorized.” At present the personnel 
of the service includes three commissioned officers qualified as 
“naval aviators,” seven enlisted men qualified as “ airmen ” 
and one commissioned and two warrant officers serving es 
naval inspectors for the construction of aireraft. In addi- 
tion, three commissioned officers are under instruction as 
“student naval aviators” and five enlisted men as student 
“airmen.” 

Army Orders Forbid Newspaper Work 

A War Department order forbidding officers and men in the 
amy to publish books on military instruction or tacties with- 
out first submitting them to the General Staff has just been 
amended to prohibit also persons in the military service from 
erving as correspondents for any newspapers or other pub- 
lieations. 

The War Department adds, however, that no objection is 
eld to the publication of a soldier’s private correspondence, 
with his consent, providing the letters are sent through the 
rgular censorship machinery. Military censors are at the 
same time ordered to delete “ eritieism of superiors or of 
bohey, scandal of any sort, injurious reports concerning com- 
des or anything likely to arouse controversy.” 

The C. P. I. Airplane Service 
_Under the title, “ The Activities of the Committee on Pub- 
le Information ” the first report of that organization has just 
een published. Under the heading “ Airplane Service,” it 
SaVs : 

“An increasingly important part of the work in foreign 
countries is concerned with the distribution of our printed 
latter by aircraft. Bombardment planes, loaded with leaflets 
ind pamphlets that carry the truth to deludel peoples, go 
regularly over the firing lines and far into the lands both on 
the eastern and western fronts. The success of the campaign 


tepends, as a matter of course, upon the number of planes 
that we are able to employ, and have made a request upon 
the War Department for such number of machines as. will 
permit us to cooperate with the French in the formation of 
a eseadrille.”’ 





Aircraft Manufacturers Are Exempt 


Manufacturers of aircraft are exempt from the provisions 
of the order curtailing the use of fuel. 

The purpose of the recent order of the United States Fuel 
Administration looking to conservation of fuel is to help, and 
not to delay, the manufacture and delivery of essential war 
material. This was made plain in a telegram from 
Harry A. Garfield, United States Fuel Administrator, to 
James J. Storrow, Federal fuel administrator for New 
England. 

The telegram was as follows: 

“The Burgess Company of Marblehead, Mass., manutac- 
turers of airplanes, and expressly exempt from the order of 
Jan. 17, state they have been refused coal by order of your 
office on the basis of instructions from Washington. The 
obvious purpose of the recent order is to help and not to 
retard the manufacture and delivery of essential war material. 
Producers and vendors of food, manufacturers of ships, air- 
craft and explosives, and the firms and companies named in 
our telegrams and sent you by mail on Friday are to receive 
coal next after those mentioned in section one of the order of 
Jan. 17 and before all others.” 


French Air Board Created 


Following close on the heels of the reorganization of the 
British Air Services comes the news of the creation of a French 
Air Board. 

The new Air Board, called Superior Council of Aeronautics, 
has as its head the Minister of Munitions, who is assisted by 
the (civilian) Sub-Seeretary of State for Aeronautics, one 
representative of General Headquarters and the heads of the 
various services concerned. 

An aerial program will be drawn up from time to time at 
general army headquarters and submitted to the under-secre- 
tary for aviation, who in turn will lay it before the new air 
board. After a careful study of the program this board will 
decide the number of machines to be built and immediately 
award contracts for their construction. 


Rating of Military Aviators 


Recent regulations of the War Department provide for the 
rating of reserve military aviators as junior military aviators, 
and military aviators after a prescribed period of service or 
for distinguished service upon the recommendation of the com- 
mander in charge of the forces in the field. 

According to the special regulations, officers of the Signal 
Reserve Corps and those temporarily commissioned in the 
Signal Corps, who have passed the reserve military aviator’s 
test, will not be rated as junior military aviators until they 
have served satisfactorily for six months as reserve military 
aviators in the United States, or have served satisfactorily 
for three months as reserve aviators on active service in time 
of war, or four months at a training station and two on active 
war duty. 

In time of war, however, a reserve military aviator who 
especially distinguishes himself in active service may, upon 
the recommendation of the commander in chief of the field 
forces, approved by the Chief Signal Officer, be rated as a 
junior military aviator or a full military aviator. 


Aviation Accountants Wanted 


Positions as expert accountants to handle several hundred 
millions of dollars worth of Government aviation purchases are 
open through the Civil Service Commission. Over 150 trained 
men must be secured at once, some of whom will be commis- 
sioned as reserve officers, while others will continue as civilians 
with salaries running from $2,400 to $6,000 a year. This is 
higher than any salary ever before attainable through Civil 
Service examination. 

These men will form the second increment of an accounting 
foree which already numbers more than 100, and which event: 
ually will total more than 400. 


Kershaw Manages Standard 


It is reported that G. D. Kershaw, who until of late was 
vice-president of the Advanee-Rumely Co., La Porte, Ind., has 
taken the position of manager of the Standard Aero Corp. 








110 


13,500 Aircraft Workers in N. Y. State 

The first report of the survey of industries engaged in war 
work to ascertain the labor supply, has been made public by 
the United States Employment Service. The report 
the state of New York and shows that in the 500 factories 
visited 261,117 persons are employed and that about 176 of 
these factories are calling for additional labor. It also shows 
that the industries making the largest call for labor are those 
engaged in the manufacture of airplanes and seaplanes, which 
employ 13,474 persons, and ordnance and ammunition, which 
employ 9667 persons. 

The report states that there has been a heavy decrease in 
war orders in certain lines, including the manufacture of air 
planes. 


covers 


Naval Aeronautical Draftsmen 

During the present emergency and for the minimum length 
of time thereafter as may be rendered necessary by the needs 
of the service, the classified position of aeronautic draftsman 
under the Navy Department may be filled upon non-competi- 
tive examination. 

This order is issued upon the recommendation of the Seere- 
tary of the Navy and the Chief of the Bureau of Construction 
and Repair, who state that on account of the difficulty ex 
perienced in inducing qualified men to accept positions subject 
to the present rules and methods of appointment, it is deemed 
impracticable now to fill these positions by open competitive 
examination. 


Aircraft Board Opens Branch Office 

Announcement is made by the Aireraft Board of the open 
ing of a Pacifie Coast branch office, with headquarters at Port 
land, Ore. George S. Long of Tacoma, Wash., lumberman, 
and Col. William M. Ladd, of the Signal Corps Aviation See- 
tion, and a Portland banker, both of whom were recommended 
by Brig.-Gen. Charles MeK. Saltman, chief assistant to Gen. 
George O. Squier, Chief Signal Officer, compose the new board. 

Army Aeronautical Appropriations 

At the opening of the second of the Sixty-fifth Congress, the 
total sum of $1,126,654,260 was asked for the aeronautical 
program of the Army, the Navy, the National Advisory Com- 
mittee for Aeronautics, and the Post Office Department. Of 
this amount, $1,032,294,260 was asked for the Aviation Section 
of the Signal Corps of the Army, which amount, at least, it is 
estimated, will be required to carry out the aviation activities 
of the Army branch of the service for the fiscal year ending 
June 30, 1919. This sum, which is nearly double the amount 
of $640,000,000, appropriated for the previous fiscal year, and 
all of which has been obligated, does not include the estimated 
requirements of $105,000,000 for the needs of the Signal Corps 
for the same period. 


Production Division Moves to Cleveland 
For the purpose of speeding up the aircraft program 0! 
the war the plane headquarters of the Production Division 


of the Aviation Section of the Signal Corps of the Army 
is being moved from 119 D Street, N. E., Washington, D. C., 
to Cleveland, Ohio. 

The western office will be in the Union Building, where 


Major H. L. Shepler, Chief of the Production Division and 
about fiftv inspectors will have offices. 


Aircraft Factory in Ireland 

Referring to the British Government’s decision to erect an 
aircraft factory in Ireland, the Times says that several aero 
dromes are now being built there. The establishment of a new 
and important industry, it adds, is stimulating the national 
imagination, and there will be no lack of Irish reeruits for th 
flying corps. 

Anglo-French Air Mail 

Plans for the establishment of an aerial postal 
tween France and England are rapidly approaching realiza 
tion and it is now believed that such a limited 
seale will be put into effect without waiting for the end of the 
war. It will be used for carrying official correspondence, 
especially that of the interallied committee sitting at Ver 
sailles. Reports and communications from the American rep 
resentatives thus will catch the mail boats from England in 
about two days’ better time than by the old methods. 
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The Eagle Aviation School 

With an instruction staff headed by three aviation off 
direct from the firing line, the Eagle Aviation School has 
established at 114 West Forty-second Street, New York City 
to teach all branches of aviation to students who wish to enter 
the United States air service or the airplane industry, The 
staff is headed by Lieut. W. Knox Denham, of the Royal Py. 
ing Corps, who has had two and one-half years’ experiengs 
He is assisted by Lieutenant Lyneh and Lieutenant Jardine 
both of the Royal Flying Corps, and both with two years of 
experience. 

The school has leased a traet of land at Farmingdale, Long 
Island, which will be used for the training of students in aetugl 
flying. In its New York class rooms will be taught such gyb. 
jects as engines, planes, aerodynamics, construction, riggings 
and Lewis gun instruction. In the class rooms is a Curtigg 
J. N. 4 flying machine and several engines, besides a Lewis 
so that the instructors are able to combine theory and practice, 

The fuel administrator has granted exemption to the school 
so that it will be able to keep open on Mondays. Besides mom. 
ing and afternoon classes there is also a night elass. 

Sprague Electric Works Changes 

Frank W. Hall has been appointed Commercial Manager 
of the Sprague Electric Works of General Electrie Co, 
With the exception of a short period, Mr. Hall has beep 
connected with the Sprague Works continuously for twenty. 
two years in various engineering and sales capacities, and 
for the three years prior to his present appointment occupied 
the position of sales manager. D. C. Durland, former exeeu- 
tive head of the Sprague Electric Works, has _ resigned to 
accept the Presidency of the Mitchell Motors Co., Ine. 


L. E. Joels Is Duesenberg Works Manager 


he Duesenberg Moturs Corporation announce that on Jan, 
l, L. E. Joels became works manager for their Elizabeth, N. J, 
factory, vice Charles Bb. Page, resigned. Mr. Joels has had a 
very wide experience in factory production and factory man- 
agement, serving until recently as works manager of the Pack- 
ard Motor Car Co. 


Whitman & Barnes Calendar 


The Whitman & Barnes Mfg. Co., manufacturers of 
“ Hereules” drills, whose general offices are at Akron, Ohio, 
with salesroom at 64 Reade Street, New York, has issued a 
very attractive calendar for the new year. 

Du Pont Buys Bridgeport Co. 

The paint and wood finishing business of the Bridgeport 
Wood Finishing Co. of Still River, Conn., has been purehased 
by E. I. du Pont de Nemours & Co. 


Tests Thomas-Morse Airplanes 
During January extensive field tests of the airplanes manu 
factured by the Thomas-Morse Aircraft Corp., Ithaea, N. Y,, 
were made at Lake Charles, La. Flights were made every day 
by Frank Burnside, who reports that the machines met every 
test and showed both great speed and power. 


Senate Confirms Aircraft Board Nominations 

The executive nominations of Howard E. Coffin and Richard 
I’. Howe as civilian members of the Aireraft Board were con- 
firmed by the Senate on Feb. 14. One other civilian appoint 
ment still remains to be made to complete the nine members 
ot the Board. 

Flight Tests of Avro Biplanes 

Suecessful exhibition tests of the Avro training two plaee 
biplane were made in Washington, D. C., last week. The 
flights were made by Lieut. Col. C. F. Lee, Chief of the 
British Aeronautical Mission, and Lieut. John A. Sully, 4 
member of the Canadian Braneh of the Royal Flying Corps. 

Urgent Deficiency Bill 

In the urgency deficiency bill reported to the House of Rep- 
resentatives by the Committee on Appropriations on Feb. 14 
$13,200,000, in addition to appropriations before made 1s ap- 
propriated for the Secretary of the Navy for anti-aireraft bat- 
teries and outfits. The total direct and contract appropTia 
tions are $1,107,220,082.46, of which $49,130,072.25 is for the 
naval establishment and $579,232,975 for the military estab- 
lishment. 
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WHEN THE GLORIOVS DAWN OF VICTORY COMES AND THE TRVE 
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From Factory to Air Without a Change 




















The M. T. One—Primary Training Type 


A Lawson Machine Means a Quality Machine 


BUILT BY THE 


LAWSON AIRCRAFT CORPORATION 


GREEN BAY, WISCONSIN 
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Interior view of the first section of the new Lawson airplane plant. The plans were drawn with a view to making it the most 
modern, efficient and best equipped airplane plant in the world. On the upper left hand balcony are arranged the Manager’s 
office and offices of the Chief Engineer, Consulting Engineer, Designing Engineer, Chief Inspector, Government Inspector, 
Production Manager, Assistant General-Manager, Assistant Chief-Engineer, Chief Draftsman and forty Draftsmen. This 
section, which was still in course of construction when this picture was taken, is now occupied and equipped with the latest 


airplane machinery and workmen busily engaged manufacturing the latest Lawson Airplanes. 
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HE advertisement of the Post Office 

Department for bids on airplanes to 
carry mail between Washington and New 
York marks the beginning of the era of 
commercial aeronautics. 


HEN peace comes there will be thou- 
sands of skilled pilots and mechanics 
ready for the new work of the airplane— 
the commercial carriage of mails, passen- 
gers and goods. 


NEW industry, limitless in its possi- 
bilities, is opening up to the business 
men of the country—one which promises 
large rewards to capital, brains and 
energy. 


UR Service Department is well 

equipped to give any information 
wanted. Your inquiries will receive 
prompt attention. Write to 


AVIATION 
and 
AERONAUTICAL ENGINEERING 


120 West 32d Street, New York City 
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Flight Lieutenant Brak Papa set a world’s height 
record at Turin, Italy, in December, with a one- 
passenger machine, a Sia-Fiat biplane, with 
standard six-cylinder vertical Fiat motor, DIXIE 
equipped. Lieut. Brak Papa climbed to an alti- 
tude of 23,048 feet in one hour three minutes. His 
previous record was 21,161 feet. 


4+ Cyl. and 8+ Cyl. Engine Speed: 
6+ Cyl. and 12+Cyl.1’2Engine Speed 


Splitdorf Electrical Co. 


Newark, N. J. 
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AIR SERVICE JOURNAL 


A Weekly News Magazine Devoted to the 
Interests of the Army and Navy Air Services 


LLL 
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Prints all the news of the air services; personal activities of interest to the serv- 
ices ; foreign events in the air ; developments in the aircraft industry and notes of 
the flying fields. 

Special articles on military and naval aeronautics of interest to officers and E 


| 





enlisted men appear in every issue. 

The latest and best photographs illustrating aerial happenings all over the world 
are featured. 

The progress and achievements of the air services recorded in brief and attractive 


form. 


Published every Thursday by 


AIR SERVICE JOURNAL 


: 120 West 32d Street NEW YORK, N. Y. 
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SUBSCRIPTION PRICE 
Single Copies 10 Cents 
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$3.00 a Year; Foreign $4.00 
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THE STANDARD 
KITE BALLOON Fapsric 
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E have the 
WV most complete 

equipment in 
America for the manu- 
facture of parts for 
J N 4 types of air- 
planes. 





A TWO-PLY BIASED FABRIC, 
COATED BETWEEN PLIES 
WITH A LIGHT, TOUGH 
LAYER OF PURE PARA RUB- 
BER. 


THIS FABRIC HAS BEEN DE- 
VELOPED FROM YEARS OF 
LABORATORY EXPERIENCE, 
AND POSSESSES EVERY FEA- 
TURE AND QUALIFICATION 
NECESSARY TO A WELL-BAL- 
ANCED PRODUCT, VIZ.: | 


For three years we have 
made parts for the larg- 
est airplane builders on 
the Western Continent. 


FORGING 
MACHINING 
POLISHING 
NICKLING 


Send us your blue prints 


STRONG | 

Gas- TIGHT 
NEuTRAL, INvisiBLE CoLor 
Witustanps Att WEATHER A 





ConbiTIONS ‘ 
AND Aces WELL i 





MADE BY THE 
WORLD’S LARGEST RUBBER COMPANY 





UNITED STATES RUBBER COMPANY 
NEW YORK 
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Tuomas-Morse Aircrarr Corporarion 


ITHACA + N.Y. VU. S.A. 


Contractors to U. S. Government 























WALDEN-HINNERS COMPANY 


BUILDERS OF AIRCRAFT 


MILITARY AIRPLANES 
SEAPLANES 
FLYING BOATS 


OFFICE AND FACTORY 
EDGEWATER, N. J. 
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a counterbalanced aviation 
crankshaft.... 


Patented July 10th, 1917 


one of the 18 different 
models we are now making 
for 14 aviation motor companies... 


reduces vibration and eliminates bearing pressure 
We have shipped 59,718 Counterbalanced Crankshafts to January 7, 1918 


THE PARK DROP FORGE CO. CLEVELAND, OHIO 











STEEL SPINDLE 
RIGHT & LEFT THREAD THE JORGENSEN PATENT 


ADJUSTABLE HAND SCREW 


is the first real improvement in years over the old style Wood 
Hand Screw. 








JAWS CAN BE ADJUSTED TO ANY ANGLE. This is a decided advan- 
tage, as it saves the time usually spent in squaring up irregular sur- 
faces. A single clamp will adjust to any of the positions shown, or 
any modification of them. One jaw can also be made to overlap 
the other. 





SEND FOR SPECIAL CIRCULAR NO. 110 


HAMMACHER, SCHLEMMER & CO. 


HARDWARE, TOOLS AND SUPPLIES 
New York, Since 1848 Fourth Avenue & 13th Street 














15, 1913 
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We wish to announce that we have been manufac- 
turing a line of the highest grade wood-working 
machinery. 


We are specialists in wood-working machinery for 
aircraft requirements. 


Our technical men are at your service to aid you in 
your problems. 


P. PRYIBIL MACHINE COMPANY 


INCORPORATED 
512-524 West Forty-first Street, New York 


Prompt Deliveries Established 1862 








AIR PLANE DRY KILNS 


We are prepared to design, equip, install and operate according to Aircraft 
Engineering Division Specification No. 20,500. 
1. Grand Rapids Vapor Process Kilns (as perfected thru the erection of 
2,000 kilns in high class woodworking plants). 
Il. Tiemann Humidity Regulated Kilns (as designed and developed by the 
Forest Products Laboratory at Madison, Wisconsin). 


III. Tiemann-Grand Rapids Combination Kilns (combining the scientific 
points of the Tiemann kiln with the practical experience of the 
Grand Rapids Veneer Works, subject to operation by either 





method). 
. 4 : Our kiln instruments are in use by 
We have designed or equipped kilns for (in addition to lst opposite) 
STANDARD AERO CORPORATION, THE BURGESS COMPANY, 
THOMAS-MORSE AIRCRAFT CORPORATION, WRIGHT-MARTIN COMPANY, 
DAYTON-WRIGHT AIRPLANE COMPANY, GLENN L. MARTIN COMPANY. 
FISHER BODY CORPORATION, CALIFORNIA AVIATION COMPANY. 


AMERICAN PROPELLER & MFG. COMPANY, 
BREESE AIRCRAFT COMPANY, 
CANADIAN AIRPLANES, LTD. 


Submit your drying problem to experts who make a specialty of kiln design 
and are prepared to furnish and install all equipment and instruments 


GRAND RAPIDS VENEER WORKS 


Grand Rapids, Michigan Seattle, Washington 
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UNITED STATES. AERO PROPELLERS 


Designed by experts. Material of the highest grade, rigidly inspected, used in their 


construction. Experienced workmen, with a thorough knowledge of their craft, build 
them. Production carried on in the largest and most efficiently equipt Aero Propeller 
factory in America. 

Contracts now in production for the following: — 

United States Government—-War Department 

United States Government—Navy Department 

Canadian Aeroplanes Limited. 


UNITED STATES AERO PROPELLER COMPANY 
GENERAL OFFICES 
_ BECHER AND GREENBUSH STREETS 
MILWAUKEE - : . WISCONSIN 
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NOW READY 








Bounp VOLUME 3 





of 


Aviation and Aeronautical Engineering 








Price $5 


THE GARDNER-MOFFAT COMPANY Inc. 





120 WEST 32d STREET NEW YORK 
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“THE TANDEM BIPLANE” 








INHERENT LONGI- 
TUDINAL STABILITY 











Richardson Aeroplane Corporation, Inc. 


New Orleans, La. 





























The 
Lanzius 
Variable 
Speed 


Aeroplane 


Executive Offices 608-609-610 Singer 
Building, 149 Broadway, New York City. 
Telephones 6710-6711 Cortlandt. 


Lanzius Aircraft Company 
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EDWIN 6:STIMPSON COMPANY 


SnEET METAL 


BROOKLYN. NEW-YORK 





OOK gt / 
ew-Vo'il 


am 


BRASS & COPPER 














DROP FORGINGS 


THE WHITMAN & BARNES MANUFACTURING CO. 


ESTABLISHED 64 YEARS 
1000 WEST 120th STREET, CHICAGO, ILL. 








J 
| 














FOXBORO 


TAAO8 MAR 


QUALITY INSTRUMENTS FOR AIRPLANES 


Airspeed Indicator or Buoyancy Meter Indicating Dial Type Thermometer 


Gasoline Level Indicator for circulating oil and water 
OIL PRESSURE GAUGE AIR PRESSURE GAUGE 


The Foxboro line also includes many different types of indicating and recording 
gauges and thermometers designed for all sorts of conditions and purposes. 


THE FOXBORO CO., Inc., FOXBORO, MASS., U.S.A. 


New YorK CHICAGO PITTSBURGH PHILADELPHIA St. Louis 
SAN FRANCISCO BIRMINGHAM, ALABAMA Peacock Bros., MONTREAL 








ORDNANCE ENGINEERING CORPORATION 


NEW YORK OFFICE LONDON OFFICE 
120 Broadway, Equitable Building 19 Queen Anne Chambers, Westminster, S. W. 
Government Contractors $3 Consulting Engineers 


Manufacturers of Illuminating Shells, Trench Howitzers, Hand Grenades, etc., etc. 
Naval and Military Appliances and Parts designed, developed and perfected 


Designers and Builders of Military and Naval 
AIRCRAFT 
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Aluminum Company of America 
PITTSBURGH, PA. 


MANUFACTURERS OF 
Aluminum Ingot, Sheet, Tubing, Wire, 
Rod, Rivets, Moulding Extruded 
Shapes, Electrical Conductors 
GENERAL SALES OFFICE, 

2400 Oliver Building, Pittsburgh, Pa. 
BRANCH OFFICES: 


OTE FOR eS 131 State Street 
Chicago........1500 Westminster Building 
Cleveland....... 950 Leader-News Building 
Detroit ................1512 Ford Building 
Kansas City...... 08 R. A. Long Building 
New York..................120 Broadway 
Philadelphia. ...1216-1218 Widener Building 
Rochester ...........1112 Granite Building 
San Francisco..........731 Rialto Building 
Washington..509 Metropolitan Bank Bldg. 
CANADA 
Northern Aluminum Co., Ltd...... Toronto 


LATIN AMERICA 
Aluminum Co. of So. Am. ..Pittsburgh, Pa. 


ENGLAND 
Northern Aluminium Co., Ltd..... London 


Send inquiries regarding aluminum in any form to 
nearest Branch Office, or to General Sales Office 





Aviation Photographic Equipment 
The Brock Automatic Camera, Type IV 
The Brock Automatic Camera, Type V 
Enlarging Machines, Scale Map Printing 
Machines, Special Map Drawing 
Instruments 
Field Dark-Room (Collapsible) 


The only Cameras that permit good 
enlargements from negatives made at 
speeds of over 100 miles per hour. 


ARTHUR BROCK, JR. 


OFFICE—511 BuLLitr BUILDING, 131 So. 
FourTH STREET 


Factory—533 No. ELEVENTH STREET 
PHILADELPHIA, PA. 


Scientific Instruments, Tools, Dies, Jigs and 
Fixtures 


Factory occupies 23,000 square feet of floor space 
Screw Machine Capacity up to 2% inches. 














AIRPLANE MECHANICS SCHOOL 


of the 


WEST SIDE YOUNG MEN’S 
CHRISTIAN ASSOCIATION 


240 West 53rd Street, New York City 


Officially Endorsed by the 
AERO CLUB OF AMERICA 


For full particulars Address 
EDUCATIONAL DEPARTMENT 


West Side Young Men’s Christian Association 
318 West 57th Street, N. Y. C. 











Fahrig Anti-Friction Metal 


The Best Bearing Metal on the Market 
A Necessity for Aeroplane Service 





Fahrig Metal Quality has become a stand- 
ard for reliability. We specialize in this 
one tin-copper alloy which has superior 
anti-friction qualities and great durability 
and is always uniform. 


When you see a speed or distance record 
broken by Aeroplane, Racing Automobile, 
Truck or Tractor Motor, you will find 
that Fahrig Metal Bearings were in that 
motor. 


FAHRIG METAL C0.,34 Commerce St.,N.Y. 
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SPRANGER WIRE WHEEL 
CORPORATION 


237 CLAYTON AVENUE 
DETROIT, U. S. A. 


WE ARE MANUFACTURING 


WIRE WHEELS 


for all types of 


AIRPLANES 


THE ONLY MANUFACTURER OF 
WIRE WHEELS IN DETROIT, U.S. A. 


AIRPLANE 
RIMS and WHEELS 





Rims furnished punched for 
spokes and valve, ready to be built 
into wheels. 


Wheels supplied less tires,— 
complete with all parts. Made to 
our own design or from manufac- 
turer’s Blue Prints. 


Manufactured by the oldest and 
best known steel rim and wire 
wheel makers in America. 


Careful experienced workmen 
and best grade of materials. 


Quotations gladly submitted. 


The MOTT WHEEL WORKS 
Utica, N. Y. 














We Can Supply Rubber 
Parts for Aircraft 


HOUGH we are manufacturing 
large quantities of rubber parts for 
aircraft, we are always ready to conside: 
new ideas or suggestions 
Our splendidly-equipped laboratory and 
factory, our staff of rubber experts and 
skilled workmen are yours to increase the 


efficiency of the airc raft vou manufacture 
by the introduction of rubber parts. 


Send Us Your Ideas 


No matter how indefinite they seem to you, we 
will give them the closest consideration and you 
all the help possible. 


We have the men and equipment to work out 
your ideas. 


Why not use them? 


QURAL RUBBER CORPORATION 


Flemington New Jersey 




















Wittemann-Lewis Model T-T, 90h. D. 


WITTEMANN - LEWIS 
AIRCRAFT COMPANY 


NEWARKH, N. J. 
Main Office and Factory: 


Lincoln Highway, near 
Passaic River 


Telephone, Market 9096 
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RADIUM ILLUMINATION 


Eliminate dash lights and have your clocks coated with 


eM 


a soft, clear, 
or wiring 





permanent light 


and they will glow with 
Used on Radium 


that needs no lamp, switch 
Dialed Watches and other 
seensod ‘ost your instrume 

ervants as easy to re 


dial instruments. At no in- 
nts can be true twenty-four 
ad on the darkest night as on 











of Radium Illumination will ap 
those who adnate sur pr eet 


The luxury and safety 
peal to you as it has to 
for airplane instruments 
Write for pamphlet on “ 
RADIUM LUMINOUS 

MATERIAL CORFPOR’ON 0-0 


Mines: 
Naturita, Colo. 


Night Flying.” 

FIFTY-FIVE LIBERTY ST. 
NEW YORK CITY 
Plants: Orange, N. J 


Se! 
Les ary Boonton, N J 









Soetialie Refined 
for the Lubrication of 











MORK 


AVIATION 125 

























LM 


ITNT! 





2A LTTOAMMN 









Automobile and Aircraft Dials 
Made Bright At Night 
With Marvelite 


A Radium compound which is practi- 
cally permanent. Meets Government 
requirements. 




















Marvelite may be applied by 
the instrument manufacturer 
or by us. Send us a sample 
dial and we will treat it with 
Marvelite without charge and 
submit estimates. 






























Ask for Booklet No. 6, giving valuable 
information about Marve.ite and lumi- 
nou dials. 


COLD LIGHT MFG. CO. 
558 West 158th Street New York 


Telephone, Aud. 8047 














aA are 


— Dashboard 
Altimeters 





{ 


Ml 


Recording 
Barographs 


Pocket and Watch 


Aneroid Barometers 


Prices and Deliveries on Request 


A. HAUSTETTER 


308 Madison Avenue, New York City 





























Designed and Built to 
meet the exacting 
requirements of 


Airplane Service 


combining 


Light Weight 
Efficiency and 
Durability 


Diagonal and Square 
Honeycomb Types. One 
Quality Only— 

The Best 


Our engineering experience 
and up-to-the-minute man- 
ufacturing facilities are at 
your disposal. 


TheGeOM Mfg. Co. 


New Haven, Conn., 











IN ACTUAL DAILY 
PERFORMANCE 


In every branch of military service—Engineer- 
ing Corps, Aviation Section, Quartermaster 
Corps, and general Patrol, Scout, and Dispatch 
duty—you will find the 


Indian Motocycle 


“With Powerplus Motor 


Greatest strength, endurance, speed, power, accessibility, 
and all-round dependability. 

We will be pleased to arrange demonstrations of all Indian 
models for interested military officials 


IUustrated Indian Catasog and other de- 
scri plive lilerature sent anywhere on request 


HENDEE MANUFACTURING COMPANY 
(Lergest Motorcycle Manufacturers in the World) 
767 STATE STREET SPRINGFIELD, MASSACHUSETTS 
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Elastic Aviation Cord 


For Shock Absorbers on Airplanes 





We originated and have developed 
this special heavy elastic cord for air- 


plane shock absorbers. 
We are the largest manufacturers 
in the world of Heavy Elastic Cord 


and owing to our factory capacity we 
can make prompt deliveries. 


Samples on request 
J. W. WOOD ELASTIC WEB CO. 


FACTORY: STOUGHTON, MASS. 
OFFICES 


45 Maer ifmm Beemer. .« «- © © co ec eo e Mw We 
181 W. Lakes STREBT ...-.-.- . CHICcaeo 
32 St. PeTerm STREBT. . . .« 6 c "MONTREAL, CANADA 











ERIE SPECIALTY COMPANY 
MANUFACTURERS 
OF 


Aircraft Metal Parts 





in conformity with the standards 
adopted by the International 
Standardization Committee. 


ERIE STANDARD 
Guarantees Perfect Workmanship 





ERIE SPECIALTY COMPANY 
Offices: 25 PINE STREET, New York 


Factory: Erie, Pennsylvania. 
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IT’S MEETING THE AEROPLANE 
PROPELLER PROBLEM 


Everywhere, throughout the allied nations, the Defiance No. 613 
Aeroplane Propeller Turning Lathe is meeting the Aeroplane 
propeller problem. Installations by the Unit States Govern- 
ment, England, and leading aeroplane propeller manufacture 
stand to endorse this machine as the most practical an 
economical method in use today. 


DEFIANCE AEROPLANE PROPELLER 
TURNING LATHE 


is a high productive machine, and will keep pace with present 
day requirements either in output, accuracy, or production cost. 
Each machine in operation takes the place of eight to ten skilled 
workmen. With one man operating a number of machines the 
wage item is cut to little or no consideration, all of which is 
added to profits. This machine will turn aeroplane propeller 
blades of any size—to any shape or pitch—and leaves but the 
final finishing to be done by hand. It will duplicate struts, as 
well as propellers, of irregular shape to exactness. 





No. 2B PLAIN MILLER 


Single Pulley Drive 
12 changes to spindle speeds No. 9 taper in spindle. 
6 changes to each spindle speed Table 83 x 37’ 
Hardened machine steel gears throughout insure 
maximum driving power at all speeds. 
We also build Universal Millers, Dividing Heads, 
Vertical Attachments and Vises. 


Write for Cireular 





An illustrated and descriptive circular of 
this machine will be mailed on request. 


THE FOX MACHINE COMPANY THE DEFIANCE MACHINE WORKS 


1810 W. Gavson St., Jackson, Mich. DEFIANCE, OHIO, U. S. 
Formerly of Grand Rapids, Mich. NEW YORK CITY : , LONDON, ENGLAND 








“DALTON SIX” || A NEW MACHINE 


In the Manufacture 
of Aeroplanes or the 
many smali parts 


re» PROPELLER BLADES 


is indispensable. 


For Shaping 





PRACTICAL machine—per- 
cena Gon fected thru the co-operation 

English or Metric of practical propeller makers. 

Thread Cutting. 


One Manufacturer 
of fine instruments 
for aeroplanes now 


The only machine on the market 
having sufficient range to prop- 
erly handle two, three, and four- 
blade screws in the wide variety 











’ has 
(36) “DALTON SIXES” Installed of sizes now being made. 
Why Not Investigate? Wire or Write for Complete Data 
‘ B 
ULLETIN B602C olin DETAILS C. MATTISON MACHINE WORKS 
Dalton Manufacturing Corp 4 863 Fifth Street Beloit, Wisconsin 
Successors to Dalton Mach. Co., Inc. 
1911 Park Avenue New York, U.S.A. Also ask about New Propeller Balancing Tool 
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ROME 
AERONAUTICAL 
RADIATORS 


Developed from years of experience in 
building all types of radiators. 

They possess every feature and qualifi- 
cation necessary for a high grade 
product. 


STRONG 
EFFICIENT 
DURABLE 


Used on the best American flying machines. 


Our engineering department is at 


service. 


your 


Rome -Turaey Radiator Company 


Rome, N. Y., U. S. A. 


The only 
core that 
will stand 
severe 
landing 
shocks. 


No sharp 
corners 

to crys- 
tallize 
through 
vibration. 


FLEXO 


1312-1320 E. 12th STREET 








“Flexo” Aero 


RADIATORS 


*FLEXO”—PATENTED 


MANUFACTURING CO. 


a, 


The only 
core that 
can be so 
bent 

» without 

» injury to 
the metal 
or soldered 


joints. 


LOS ANGELES, OAL. 

















FUEL LEVEL 
GAGES 


This cut shows our 
Model 51 Gage 
which is standard on 
practically all type 
of military training 
machines. 


Other types of gages 
in large quantities 
are “doing their 
bit” as part of the 
equipment of Eng- 
lish Government 
Warplanes. 














| 


SVvECIAL TYPES DESIGNED 
FOR YOUR ESPECIAL NEEDS. 


BOSTON AUTO GAGE CO. 


8 WALTHAM STREET, _ BOSTON, MASS. 














AJAX 
Auto and Aero 
Sheet Metal Co. 


Manufacturers 
and designers 


AERO 
RADIATORS 
INTAKE 


and 


EXHAUST PIPES 


H. W. MEYER 
245 W.[55th’St. 
New York 


CoO 
~ \ \ 
Lf 
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Factors of Safety 


These Count in Aeroplane (onstruction 


NON-INFLAMMABLE 


Cellulose Acetate Base 


felestion Gloth Yamishes 


provide another SAFETY FACTOR 





NON-INFLAMMABLE 


Gelestion Sheets * Films 


Transparent — Waterproof 
MANUFACTURED BY 


Chemical Products Company 


93 Broad Street Boston, U.S. A. 
Manufacturers of Cellulose Acetate for nearly 15 years 








ULMER'’S 


Waterproof Cem ent 


Is Used Successfully 
As a Cement and 
Dope for Airplanes 


IT DOES THE WORK 
Only One Quality 


“JUST THE BEST” 


THE ULMER LEATHER CoO. 


P. O. DRAWER 42 


NORWICH CONN 








WESTMOORE 
SPLITLESS 
PROPELLER 





& 


Built for high power motors 
Water proof and heat proof 


QUANTITY PRODUCTION 


WRITE FOR INFORMATION 
Address Aircraft Department 


WEST WOODWORKING COMPANY 
308-324 N. Ada Street Chicago 


Cable address “SWESCO” 


Cabinet makers with over thirty years’ successful 
business behind -them 





ee eee 








oe ) 
TURNBUCKLES 


of the 


Highest Quality 


to Meet the Most 
Exact Requirements 


Standard Screw Co. of Penna. 


CORRY, PA. 


New York Office: Woolworth Building 


ee 
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PROPELLERS 









All recognized builders 
of airplane motors in 
America use Zenith on 
their product. 


Zenith Carburetor WA DOYLE 
Company TRENTON NJ 


New York DETROIT Chicage 
























“Mama, STAMPING <izs"° || METAL HOSE 





For every Airplane Requirement 


E realize in air or at sea there should be no 
faulty material. All machine parts must be 
made right and perform their fynctions properly, 
hence we have equipped our new plant to turn out work Write for specifications and prices 
























of the highest quality. We offer our facilities to you 

a PENNSYLVANIA FLEXIBLE METALLIC 
Will you give us a trial? TUBING COMPANY é; 

LANSING STAMPING & TOOL Co. Broad and Race Sts., Philadelphia 








LANSING, MICHIGAN New York Boston Chicago Detroit Cleveland 











LEYGRAND &Co. | | VENEERED PANELS 















"FOR: 
120 Broadway, New York AIRPLANE and HYDROPLANE 
MILL AGENTS CONSTRUCTION 







Send for Samples Chemically Treated Which Increases 


ALUMINUM SHEETS WATERPROOFNESS 
Screw Stock, Rod and Wire NEW JERSEY VENEER CO., Paterson, N. J. 


Telephone, 3620 Paterson 

























D’ORCY’S AIRSHIP MANUAL 


An International Register of Airships 
with a Compendium of the Airship’s Elementary Mechanics 


By Ladislas d’Orcy, M. S. A. E. 
Over 150 Illustrations Price $4.00 Net 


GARDNER-MOFFAT CO., INC. 








New York 





120 West 32d Street 
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PASCO 
Wire Wheels For 
AIRPLANES 


USED ON THE BEST 


ORDERS NOW BEING TAKEN FOR 
PROMPT DELIVERIES 


WRITE FOR. PRICES 
National Wire Wheel Works, Inc. 


GENEVA, NEw York 














This starter is idle when not in use and leaves the motor entirely free, 
so that interference with the engine is impossible. The United States 
Government and the British, Dutch, Norwegian, and Swedish Govern- 
ments as well, have tested and approved this device. 


Write for Free Booklet 
THE MOTOR-COMPRESSOR COMPANY, Newark, N. J., U.S. A. 












‘DON’T SCRAP ALUMIN 


Save them with 
eS : Re 
SO-LUMINUM iso COeree 


new great “3 in 1” brazing. 
welding and soldering com- 
pound, stronger than aluminum 
or its alloys. A perfect substi- 
tute for acetylene welding ir 
one-quarter time and cost. Use 
asoline torch or gas blower 
No flux. Booklet on request 


Sample bar, $1.00. Used by the 
United States Army and Navy, aut: 





UM PARTS 





and aero. companies, and indorse:| 
by the British Munitions Board. 


$0-1UMINUM MFG. & ENG. CO., Inc. 
Reem 25, 1790 Broadway New York City 














Rubber Aero Cord 


FOR SHOCK ABSORBERS 


Prompt Delivery 


THE RUSSELL MANUFACTURING CO. 


349 Broadway, New York City 


Factories: MIDDLETOWN CONNECTICUT 








NS 


Palmer-Simpson Corporation 
Saranac Lake, N.X 

















AIRCRAFT WIRE 
AIRCRAFT STRAND 
AIRCRAFT CORD 
THIMBLES AND 
FERRULES 









MADE BY 


John A. Roebling’s Sons Co. 


Trenton, N. J., U.S. A. 


AGENCIES AND BRANCHES:— 
New York, Boston, Chicago, Philadel- 
hia, Pittsburgh, Cleveland, Atlanta, 
an Francisco, Los Angeles, Seattle, 
Portland, Oregon. 











GENERAL DESIGN PLANS AND 
DETAILED SHOP DRAWINGS 


AIRPLANES and MOTORS 


STANDARD AND SPECIAL MACHINES 
AIRCRAFT MOTOR a> AND DEVELOP- 
PRINTS, PLANS, DRAWINGS, STRESS DIAGRAMS 
PROPELLER CALCULATION AND DESIGN 


Speedy Economic Manufacturing Processes Devised. 
Tools and Dies Designed for Fittings, Parts, Aircraft 
Components, Stream Line Sheet Metal Shapes, Etc. 


AERONAUTIC INVENTIONS DEVELOPED 


AUTOMOTIVE ENGINEERING COMPANY 


Aeronautical Engineers and Constructors 
120 SOUTH STATE STREET CHICAGO, ILLINOIS 
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Diet WALNUT PRO 
x QUA- OHIO -V- 
EI 


New York Office: Times Bldg. Telephone, 9159 


DOEHLER 


BABBITT-LINED BRONZE 


BEARINGS 


have been used for years with the utmost suc- 
cess by the leading motor manufacturers 
in the automobile and airplane industries. 


DOEHLER DIE-C 3 
‘ MAIN OFFICE AND RASTERN PLANT 

WESTERN PLANT BROOKLYN. N.Y. NEW JERSEY PLANT 
TOLEDO.OHIO. NEWARK. N.J. 


Alee Die-Cast Babbitt Bearings, Die-Castings in 
Brass & Bronze Aluminum and White Metal Alloys 


Bryant 


February 15, 19 


Loy COV LY Z 
AEROPLANE MOTORS 


are correctly designed with the highest 
quality materials and workmanship, 
Write for catalog of 6 and 12 cylinder models. 


WISCONSIN MOTOR MFG. CO. 


Station A. Dept. 338. Milwaukee, Wis., U.S. A. 





Aeroplane Cylinder F orgings 


We make a specialty of hollow forging in dies 
under our hydraulic presses, aeroplane cylinder forg- 
ings of high and low carbon O.H. or alloy steels, 


We have furnished cylinder forgings to practically 
all the engine builders in the United States. 


Also Propeller Hubs, Flanges and Shafts, ete 


Miscellaneous steam hammer and hy- 
draulic press die forgings of all types. 


Quick service our specialty 


TIOGA STEEL & IRON COMPANY 
52nd & Grays Avenue Philadelphia, Pa., U.S. A 











For Your Flying 
< Boats Use 














All the prominent builders 
of flying boats use this glue in 
combination with linen between 
the veneer of the diagonal 
planking on all their fiying 
boats, pontoons and floats. It 
is not only waterproof and elas- 
tic but will waterproof and pre- 
serve the linen indefinitely. 
Experience has shown that when 
this glue is used, owing to its 
elasticity, the inside layer of 





WaTERPROO 


UQuID GLI 


perfectly water tight although 
the outside layer may be badly 
broken. 


L. W. Ferdinand & Co. 


152 Kneeland Street 
Boston, Mass., U.S. A. 


i 
! 
| diagonal planking will remain 
i 
1 


























Stamping, Welding, Machining 


Flexible metallic tubing 
Airplane work a specialty 


The A. Dewes Company 


199 Lafayette Street New York City 











ee 
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Classified 


10 cents a word, minimum charge $2.00, payable in 


eare of AVIATION AND AERONAUTICAL ENGINEERING, 120 West ¢ 


ad vance 


Advertising 


Address replies to 
New York. 


= 


advertisements with box numbers, 


32d Street 





Unused semi-Far 
wings, 
S 1000, 


FOR SALE—New tractor seaplane $00. 
man biplane $300. $3500 stock, including 
wheels, propellers, partially completed airplanes, 
986 Trumbull, Detroit, Mich. 


pontoons, 
etc., 


NOTICE—Aeroplane and Truck and Tractor Manufacturers 
I accept all responsibility in layout of Plants, Purchase, Con- 
tract and Installation of all Equipment and Preduction Sys 
tems and hire executives. Ford trained in efficiency methods. 
Efficiency Engineer Curtiss Aeroplane, Chandler, and Peerless 
Plants. Available at once. R. P. Deardorff, 11406 Fairport 
Ave., Cleveland, Ohio. 





DRAFTSMAN who has had charge of making drawings for 
two leading aero concerns wishes position in aeroplane drafting 
room. Room 1112, 116 Nassau St., New York City. 

_ 


Expert assembly mé 


WORKERS WANTED 
Aero Corporatiol, 


work. Standard 


AIRCRAFT 
wanted for interesting 
Elizabeth, N. J. 
ad 


FOR SALE CHEAP—Obsolete aero propellers of all tyi* 
Standard Aero Corporation, Elizabeth, N. J. 
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ACCESSORIES AND INSTRU- 


Moto-Meter, The, Co. 


perry Co 
Standard 


e e 
Aeronautical Co. 
Taylor Instrument Companies 


AIRPLANES 


Aeromarine Sales and Engineering 


aeanawk eS Co. 

Airplane Co. 
owed Co., =e . 

Aviation Co. 

rie Aeroplane and Motor Corp. 
Dayton Wright Airplane Co. 
Des Lauriers Aircraft Corp. 
Dewey Aeroplane Co. 
Fisher Body Corp. 
Fowler Airplane Corp. 
Gallaudet Aircraft Corp. 
Heinrich, The A. S. Corp. 
L. W. F. Engineering Ov. 
Lanzius Aircraft Co. 
Lawrence-Lewis Aeroplane Co. 
Lawson Aircraft Co. 
Lewis & Vought Corp. 
Longren Airplane Co. 
Michigan Aircraft Corp. 
Ordnance Eng. Corp. 
Richardson Aeroplane Corp., Inc. 
Smith, Kyle, Aircraft Co. 
Springfield Airplane Co. 
Standard Aero Corp. 
Sturtevant Aeroplane Co. 
Thomas-Morse Aircraft Corp. 
Walden-Hinners Co. 
Wittemann-Lewis Alroraft Oo. 
Wright-Martin Aircraft Corp. 


AIRPLANE ENGINES 


Aeromarine Plane and Motor Co. 

Bournonville Motors Corp. 
Aeroplane and Motor Oorp. 

Duesenberg Motors Corp. 

General Vehicle Co. 

Hall-Seott Motor Car Co. 

Knox Motors Co. 

Miller, Harry A., Mfg. Co. 

Orlo Motor Co. 

Packard Motor Co. 

Roberts Motor Mfg. Co. 

Sterling Engine Co. 

Sturtevant, B. F., Co. 

Thomas-Morse Aircraft Corp. 

Union Gas Engine Co. 

Wiseonsin Motor Mfg. Co. 

Werld’s Motor Co. 

Wright-Martin Aircraft Oorp. 


AIRPLANE PARTS 

Barcalo Mfg. Co. 

was “4 Telephone 
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Erie Specialty Co. 

Kawneer Mfg. Co. 

Levett, Walker M. Co. 

New Jersey Veneer Co. 

Pressed & Welded Steel Prod. Co. 

Rogers Construction Co. 

Standard Parts Co. 


ALUMINUM 
Acieral Co. of America 
Aluminum Castings Co. 
Aluminum Co. of America 
American Metal Co.. Ltd. 
Levett, Walker M., Co. 
srand & Co. 
McAdamite-Aluminum Co. 
Se-Luminum Mfg. & Eng. Co. 
(Solder) 
Stimpson, Edwin B., Co. 
United Smelting & Aluminum Oo. 


AVIATION SCHOOLS 
atte Coast Aeronautical Sta- 


Ourtiss Training Schools 

Hydroaercraft Co. 

Michigan State Auto School 

Moler Aviation Instructers 
m Bchool of Aviation 


BALL BEARINGS 
Fafnir Bearing Co. 
Ball 


ee 


0 ny Company of America. 


U. 8 Ball Bearing aa Co. 
BALLOONS; DIRIGIBLES 


Gonnecticut Aircraft Co. 
> aoa Specialty Co. (Statoscope) 
as pesinecring Ce. (Gas Plants) 
‘e and Rubber Co. 
United States Rubber Co. 


Construction 






BAROGRAPHS -AND.: BA. 


ROMETERS 
Green, Henry J. 
Haustetter, A. 
Sussfield & Lorch 
Taylor Instrument Companies 


BEARING METALS 
American Bronze Co. 
Fahrig Metal Co. 
Levett, Walker M. Co. 


BUSHINGS 


Bound Brook Oil-Less Bearing Co, 


CARBURETORS 

Miller Carburetor Co. 
Stromberg Motor Devices Co. 
Wheeler and Schebler 
Zenith Carburetor Co. 


CLOCKS AND WATCHES 
Chelsea Clock Co. 

Depollier, J., & Son 

Waltham Watch Co. 


CLOTHING 
Abercrombie & Fitch 
Rogers, Peet & Co. 
Sanders Co. 

Spalding, A. G., & Bros. 


COMPASSES 


Ss yroscope Co. 
Taylor Instrument Companies 


DOPE AND VARNISH 
Adams & Elting Co, 
American Emaillite Co. 
Chemical Products Co. 
Conover, The C. E., Co. 
DuPont Chemical Works 
Flexible Compound Co. 
Harland, Wm., & Son. 
Perry-Austen Co. 

Pratt & Lambert 
Standard Varnish Works 
Valentine & Co. 

Weeks & Co. 


DRIFT INDICATOR 
Sperry Gyroscope Co. 

DRY KILNS 

Cutler Dry Kiln Co. 

Grand Rapids Veneer Works 


DYNAMOMETER 


Sprague Electric Works 


ENGINE PARTS 
Allegheny Forging Co. 
Barcalo Mfg. Co. 

Burd High Compression Ring Ce. 
Dallet, Thos. H, Co. 
Doehler Die Casting Co. 
Erie Specialty Co. 

Fibre Finishing Co. 
Gifford, Leland Co. 

Gill, P, H., & Sons 
Hydraulic Pressed Steel Ce. 
Levett, Walker M., Co. 
Park Drop Forge Co. 
Standard Parts Co. 
Taft-Peircé Mfg. Co. 

Tioga Steel & Iron Co. 
Williams, J. H., & Co 
Whitman & Barnes Mfg. Co. 
Wyman-Gordon Co. 


ENGINEERING 

Automotive Engineering Co. 
Ordnance Engineering Corp. 
White, J. G., Engineering Corp. 
FABRICS 

Courtral Mfg. Co. 

Lamb, Finlay & Co. 
McBratney, Robt, & Co. 
Whitman, Clarence & Co. 
FIRE EXTINGUISHERS 
Fyr-Fyter Co., The 
Johns-Manville Co., ll. W. 
Pyrene Mfg. Co. 

GAGES 

Boston Auto Gage Co. 

Crosby Steam Gage & Valve Ce. 
Foxboro Co., The, Ine. 

United States Gage Co. 
GASKETS 

Fibre Finishing Co. 


GLUE 

Ferdinand, L. W., & Oe. 
Reeder & Adamson 
GOGGLES 

Strauss & Buegeleisen 
HOISTS 

Yale & Towne Mfg. Co. 
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HANGARS 

American Bridge Co. 

Anchor Corrugating Constr. Co. 
Ashley Steel Bldg. Co. 

Austin Co., The 

Howell, Field & Goddard, Inc. 
Keasby & Mattison 

Milliken Bros. 

Pruden, GC. D. Co. 

Virginia Bridge & Iron Co. 


LIFE PRESERVERS 


Universal Safety Mattress Co. 


LUMBER 

Alcock.Co.,. John L. 

American Balsa Corp. 

Chetham Lumber Co. 

Delatour, J. 

Dutton, A. C. Lbr. Corp. 

Ludlow, Israel 

Mengel, C. C., & Bros. Co 
LUMINOUS COMPOUND 
Cold Light Mfg. Co. 

Cummings, W. L., Chem. Co. 
Radium Dial Co. 

Radium Luminous Material Corp. 
MACHINERY, METAL WORK- 


ING 
Dalton Mfg. Corp. 
Defiance Machine Works 
Fox Machine Co. 
Warner & Swase 


Co. 
MACHINERY, WOOD WORK- 


ING 
Defiance Machine Works 
Fox Machine Co. 
Machinery Merchants, Inc. 
Mattison, C. E., Machine Works 
Olney & Warrin 
Pryibil, P., Machine Co. 
MANIFOLDS 
Ajax Aute & Aero Sheet Metal Co. 
MAGNETOS 
Bosch Magneto Co. 
Berkshire Magneto Corp. 
Ericsson Mfg. Co. 
Remy Blectric Co, 
Splitdorf Electrical Co. 


METALS 

Acieral Co. of America 
American Vanadium Co. 
Bethlehem Steel Co. 
Detroit Pressed Steel Co. 
Federal Pressed Steel Co. 
Garland Ventilator Co. 
Gueder, Paeschke & Frey Co. 
Levett, Walker M. Ce. 
So-Luminum Mfg. Ce. 
Stimpson, Edwin B., Co. 
MODEL AIRPLANES 


Ideal Aeroplane Supply Co. 
Wading River Mfg. Co. 
MOTORCYCLES 
Hendee Mfg. Co. 
OILS AND LUBRICANTS 
Baker Castor Oil Co. 

Graphite Lubricant Co. 

Gulf Refining Co. 

Sheppard Ideal Oil Co. 
Standard Oil Co. 

Swan & Finch 

Texas Co, 

Vacuum Oil Co. 

PACKING 

Fibre Finishing Co. 
PHOTOGRAPHY 

Brock, Arthur, Jr. 

Herbert & Huesgen Co 
PISTONS 

Levett, Walker M., Co. 
PISTON RINGS 

American Piston Ring Co. 
PONTOONS 

Niagara Boat Co. 
Palmer-Simpson Corp. 

Welen Marine Equipment Co. 
PROPELLERS 

American Propeller & Mfg. Co. 
Doyle, W. A. 

Hartzel Walnut P eed Co. 
United States Aero Propeller Co. 
West Woodworking Co. 
PYROMETERS 

Foxboro Oo., The, Ine. 
Moto-Meter Co. 


Shore Instrument & Mfg. Ce. 
Taylor TInstrnment Companies 


RADIATORS 

Ajax Auto & Aero Sheet Metal Ce. 
Bush Mfg. Co. 

El Arco Radiators Co. 

English & Mersick Co. 









Flexo Mfg. Co. 
Livingston Radiator Co. 







Stimpson, Edwin B. Oe. 
SCLEROSCOPE 

Shore Instrument & Mfg. Co. 
SHEET METAL FITTINGS 
Rogers Construction Co, 
SHOCK ABSORBERS 


Dural Rubber Cerp. 
General Rubber Goods Co. 










Champion Ignition Co. 
Johns-Manville Co., H. W. 

Pyro Ignition Co. 

Rajah Auto Supply Co. 

Splitdorf Blectrical Co. 

SPEED INDICATORS 

Foxboro Co., The, Inc. 
Johns-Manville Co., H. W. 
Stewart Warner Speedemeter 


Corp. 
STABILIZERS 
Greene Aeronautical Co. 
Martin Arodynamic Stabilizer 
Sperry Gyroscope Oo. 
STAMPINGS 
Lansing Stamping & Too! Co. 
Dewes, The A., Co. 
Stimpson, Edwin B., Co. 
STARTERS 
Bijur Motor Lighting Co. 
Christensen, 
— Engineering Laborateries 

0. 

Motor Compressor Co. 
Northeast Blectric Co. 
Wagner-Hoyt Blectric Ce. 
TACHOMETERS 
Johns-Manville Co., H. W. 
Nelson Blower & Furnace Ce. 
Queen-Gray Co. 
Stewart Warner Speedometer Cerp. 
Veeder Mfg. Co. 
TANKS 


Janney, Steinmetz & Ce. 


THERMOMETERS 

Foxboro Co., The, Inc. 

Moto-Meter Co. 

Taylor Instrument Companies 

TIRES AND RUBBER 

Dural Rubber Corp. 

Goodyear Tire & Rubber Oe. 

United States Rubber Co. 

TOOLS 

Browne & Sharpe 

Hall-Scott Motor Car Co. 

Hammacher, Schlemmer & Co 

Lansing Stamping & Tool Oo. 

Rogers, John M., Works. 

TRUCKS AND TRAILERS 

Federal Motor Truck Co. 

Four Wheel Drive Auto Ce. 

Nash Motors Co. 

Packard Motor Car. Ce. 

Sechler & Co., The 

Service Motor Truck Ce. 

White Co. 

TUBING 

Dewes, The A., Co. 

Empire Art Metal Co. 

Frasse, Peter A., & Co. 

Pennsylvania Fiexible Metallic 
Tub Co. 


ing 
Stimpson, Edwin B., Co. 
TURNBUCKLES 
Dayton Metal Products Oo. 
Erie Specialty Co. 
New York & Hagerstown 
Stamping Co. 
Standard Screw Coe. 
WHEELS 
Ackerman Wheel Co, 
Hayes Wheel Co. 
Mott Wheel Works 
National Wire Wheel Works 
Spranger Wire Wheel Corp. 
Wire Wheel Corporation of 
America. 


WIRE 


American Steel and Wire Ca 
— Telephone Ce 
0. 


Blectrie Cable Co. 

Roebling’s, John A., Sons 
Simplex Wire and Cable Ce. 
WIRELES 

Amertean Radio & Researokh Cerp 
Ameriean Wireless Tel. Co. 
Cutting & Washington. 
Crocker-Wheeler Os. 


Metal 
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We specialize in cutting felt. Our factories are packed 
with rolls and sheets of felt of every grade, weight, thick- 
ness and quality. We have machines specially designed 
to cut these felts into Radiator and Gas Tank Pads, 
Washers, Packings, Lubricating Pads, Wicks for Motors 
and Machinery, Dust and Waterproofing Strips, Noise- 
Preventing Pads, and a thousand and one other 
specialties. 


Moreover, we know how to cut costs as 
well as felts. 
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Mechanical 


Es FELT 


Specialties 
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FT TUTTI A AL A 
are guaranteed to render satisfaction 


There is no single quality of felt that can possibly 
render satisfaction in all classes of work. 


The particular product you want must be cut from 
the kind of felt best suited to meet your requirements. 


It it should be soft, thick felt, or hard, thin felt, or felt 
of any grade or density, we know exactly the kind to cut, 
the kind that is certain to give you satisfaction. 


If quality felts, reasonable prices, dependable deliveries 
and uniformity of product are of any interest to you—let 
us know your requirements and send for our new booklet. 


‘(WE OPERATE FACTORIES, NOT SELLING AGENCIES.”’ 


The Booth Felt Co. 


(Incorporated) 


NLU UU LULL LLM 


440-450 19th Street, Brooklyn, N. Y- 
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at 732 Sherman Street, Chicago, Ill. 
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This could never have happened— 


because of the bearings, had they been built to 
Hess-Bright standards. But because a bearing 
did jam—on account of faulty materials—the 
engine ‘‘went dead” and a landing was forced. 
Experience says that the use of Hess-Bright 
Ball Bearings will avoid such hazards. For they 
are as dependable and precise in service as 


human ingenuity and perfect materials can 
make them. They have stood every known test 
—including long and grinding service—with a 
reserve of wear and strength to spare. Our 
engineering service department will be glad to 
furnish data that may serve to solve your 
problems. 


THE HESS-BRIGHT MANUFACTURING COMPANY 
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Where Performance takes Preference over Price 











THE WILLIAMS PRINTING COMPANY, NEW YORK 










































































Travelers 


on the thousand open 
roads to Berlin 


DAYTON - WRIGHT 
AIRPLANES 


DAYTON-WRIGHT AIRPLANE CO. 


Dayton, Ohio. 























